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Legislative Mandate

The following report is hereby issued pursuant to Chapter 55 of the Acts of 2015, as amended by
Chapter 133 of the Acts of 2016 as follows:

Notwithstanding any general or special law to the contrary, the secretary of health and human services,
in collaboration with the department of public health, shall conduct or provide for an examination of the
prescribing and treatment history, including countdered treatment or treatment within the criminal
justice system, of persons in the commonwealth who suffered fatal or nonfatal opiate overdoses in
calendar years 2013 to 2015, inclusive. Any report opkrpental reports resulting from this

examination shall provide any data in an aggregate anifidetified format

Notwithstanding any general or special law to the contrary, to facilitate the examination, the
department shall request, and the relevanfioés and agencies shall provide, information necessary to
complete the examination from the division of medical assistance, the executive office of public safety
and security, the center for health information and analysis, the office of patient proteatad the

chief justice of the trial court, which may include, but shall not be limited to: data from the prescription
drug monitoring program; the apayer claims database; the criminal offender record information
database; and the court activity recoirformation. To the extent feasible, the department shall request
data from the Massachusetts Sheriffs Association, Inc. relating to treatment within houses of correction.

Not later than 1 year from the effective date of this act, the secretary of healthhuman services

shall publish a report on the findings of the examination including, but not limited to: (i) instances of
multiple provider episodes, meaning a single patient having access to opiate prescriptions from more
than 1 provider; (i) instares of polysubstance access, meaning a patient having simultaneous
prescriptions for an opiate and a benzodiazepine or for an opiate and another drug which may enhance
the effects or the risks of drug abuse or overdose; (iii) the overall opiate presarigstory of the
individuals, including whether the individuals had access to legal prescriptions for opiate drugs at the
time of their deaths; (iv) whether the individuals had previously undergone voluntary or involuntary
treatment for substance addictioor behavioral health; (v) whether the individuals had attempted to
enter but were denied access to treatment for substance addiction or behavioral health; (vi) whether
the individuals had received past treatment for a substance overdose; (vii) whethéndivigluals had
been previously detained or incarcerated and, if so, whether the individuals had received treatment
during the detention or incarceration.

The report shall be filed with the clerks of the senate and house of representatives, the house and
senate chairs of the joint committee on mental health and substance abuse, the joint committee on
public health, the joint committee on health care financing and the house and senate committees on
ways and means. The secretary of health and human semviaggpublish supplemental reports on the
trends identified through its examination; provided, however, that any supplemental report shall be
filed not later than July 1, 2017 and shall be filed with the clerks of the senate and house of



representatives, th house and senate chairs of the joint committee on mental health and substance
abuse, the joint committee on public health, the joint committee on health care financing and the house
and senate committees on ways and means.

Notwithstanding any general @pecial law to the contrary, the executive office of health and human
services may contract with a ngarofit or educational entity to conduct data analytics on the data set
generated in the examination, provided that the executive office shall implemgptopriate privacy
safeguards.
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Executive Summary

In the twelve months since the first Chapter 55 report was releasddly 2016nearly 2,000
Massachusetts residents have died of opimethtedoverdoses The total number of deaths has
increased fivdold in the last 20 years, but the rate of increase of opialdted overdosedeaths was
particularly sharfbetween2013 and 2014 .The maps belovshowa graphic depiction of the increasing
and spreading opid crisis in Massachusetts between 2011 and & darkening area on the maps
below). Not since the AIDS epidemic of the 1980s and 1990s has Massachusetts seen such a sharp

increase in a single category of deaths.

Increasing and Spreadif@pioidRelaed Overdose Death Rates in Massachusktim 2011to 2015
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The characteristics of the epidemic in Massachusetts are similar to other states. What is especially
notable is that this epidemic doe®t conform to the stereotypical boundaries of race, class, gender
and geographyAlmostevery community igffected Opioidrelatedoverdosedeaths and nonfatal
opioid-relatedoverdoses are highest among younger males, but all population subgroups have seen
increases in recent years. Individuals released fimearcerationare also at high risk of death upon-re
entering the community, but so too aiadividuals experiencing hostessnessveterans, mothersvith
opioid use disorderand individuals with serious mental illnesses.

! Accessed atttp://www.mass.gov/eohhs/docs/dph/stogaddiction/currentstatistics/databrief-overdosedeathsfebruary:

2017.pdfon 5/19/2017.

2 Maps prepared by Department of Public Health and Community Medicine, Tufts University School of Medicine. In 2011, 16%
of zipcodes were in the highest risk category. By 2015, that number had increased to 46%.-$izeduthaps can be examined

in Appendix D.


http://www.mass.gov/eohhs/docs/dph/stop-addiction/current-statistics/data-brief-overdose-deaths-february-2017.pdf
http://www.mass.gov/eohhs/docs/dph/stop-addiction/current-statistics/data-brief-overdose-deaths-february-2017.pdf

Fighting the current opioid epidemic has been a priority of the B&kdito Administration since day

one. In February 2015, Governor Baker appointe@geking group to develop a plan to reduce the rate

of opioidrelated deaths in the Commonwealth. In June 2015, the Govér@pioid Working Group
released 65 recommendations and a comprehensive Action Plan aimed at curbing the current opioid
epidemic. Thee short and longterm recommendations focus on prevention, intervention, treatment,
and recovery supporfroday nearly all of these recommendations are underway, making Massachusetts
a national leader in terms of both investments and poficy.

Understamling the complexity of this epidemic with precision is imperatoveespond effectivelyOne
part ofthis responsencludesthe passage of Chapter 55 of the Acts of 2015 (Chapter 55) by the
Massachusetts Legislatuaed Governor Charles D. Bakand itsreauthorizationin Chapter 133 of the
Acts of 2016. These lawsabledan unprecedentedinkage and analysis of existing data across state
government in order to better guide policy development and programmatic decis@king.The
findings included irthis reportare a result of thdinkages and analyses wiore than 20 administrative
datasets?

Contained within this report are descriptions of analyses providing the state with important new insights
into the profile of overdoseelated deathsand nonfaal opioidrelated overdosesnd the relative risks
faced by the Commonwealths di v er s e The ocepout Is dividedointisree main sections:

1 ReEstimating Baseline Statistidghis sectiomprovides more accurate estimates for Opioid Use
Disorder(OUD), Nonfatal Overdose (NFO), and Odreldted OverdoseDeaths(OROD)

1 Timeline and InfluenceJ:his sectiomffersan initial glimpseénto the length oftime between
the stages obpioid usefrom an individuad s p e r drpneimitial iuses presciption
medicationgo fatal overdose

1 Identifying AtRisk Populationsthis sectiorincludesestimatesof the risk of fatal and nonfatal
overdose for each dfevenat-riskpopulationsincludingthe homelessveterans andindividuals
diagnosed with severmental illness

In each section, the left column contains succinct thkene messages including current status, data
sourcesandkey findingsand isorganizedor quickreference The larger right hand areaf each page
contains more information includgthe background, basic methods used for conducting the analysis,
teams involved in the analysandkey findings for further analysis and for policy considerationally,
the appendices provide idepth explanations and background information.

% Accessed altttp://www.mass.gov/eohhs/docs/dph/stogddiction/recommendationsf-the-governorsopioid-working
group.pdfon 5/19/2017.
* Administrative dataefers to information collected primarily f@dministrative(not research) purposes.



http://www.mass.gov/eohhs/docs/dph/stop-addiction/recommendations-of-the-governors-opioid-working-group.pdf
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KeyFindings Massachusetts 20:2015

In 2015, it is estimated that over 4% of persage 11 and oldein Massachusetts haobioid
usedisorder.

Nonfatal overdoses recorded lynergency medical services (EMS8)spitals, and bystander
interventionsincreased 200% between 2011 and 201bhe total number of nonfatal overdose,
between 2011 and 2015 exceeded 65,000.

Almost half of the individuals who died of an opioalated overdose during the study period
were at one time classified as opioidine’ during the study period. Risk for fatal and nonfatal
opioid overdose grows as use continues.

Compared to the general population, those who receitlege months of prescribed opioids in
2011 were 4 times as likely to die from an opioédhted overdose \thin one year, and 30 times
as likely to die of an opioicklated overdose withifiive years.

It is estimated that roughlgnein every 25 adults has been homeless at some point between
2011 and 2015. The risk of opialated overdose death for perserwho have experienced
homelessness igpto 30 times higher than it is for the rest of the population.

The risk of fatal opioidelated overdose isixtimes higher for persons diagnosed with a seriot
mental illness (SMI) arttiree times higher for thos diagnosed with depression.

Compared to the rest of the adult population, the opisalated overdose death rate is 120
times higher for persons released from prisons and jails.

The fiveyear opioidrelated overdose death rate of mothers with evidenceopfoid use dsorder

was 321 times higher than the rate among mothers without evidenapiafid usedisorder.

This effort also marks a continuation of thignificantcollaboration betweerstate and federal
government, academia, the health care system, and private industry. The ChaptéticBive has

clearly demonstrated that partnerships can cross governmental anegogernmental boundariet®
quicklyaddress a pulic health problem of acknowledged urgency. However, for these types of

partnerships to become institutional and routine, it is critical to formalize relationships. Access to a

unique dataset in a time of crisis may temporarily attract multidisciplinarynpas, but sustainability is

bestassured through formalizing data governaneritually beneficiapartnershipsanda plan for
ongoingresourcing andlata maintenance. These issues must be ad@e$s ensure continued
success.

The Departmert s  atb énbaigd agademic partners and private industry to suppuamnitoringand
evaluation activities will be crucial, and collaborative, datizen efforts such as this should become

standard practice in Massachusetts and beyond.

¢2 0S8 OFGSA2NAT SR & 2LAZ2AR Y| OOFS ssixidatls ohnyore wighauRedzbpioi@ &
prescription before their first opioid prescription. Patients excluded from the gmeere personavho had any advanced
cancer (othethan nonmelanoma skin cancer), had a substance use disorder diagnosissixithenths preceding their first

NBEO2 NRa&

opioid prescription, or whose first prescription was for any buprenorphine formulation indicated for treatment of substance

use disorder.



Section | ReEstimatingBaseline Statistics

There were indications in the information gathered during the first year of Chapter 55 work that data
collected by government agencies about the opioid crisis portrayed an incomplete picture of the scope
of the problem.The figure belovalepicts this hypothesidn the center of the diagram is the Universe of
Known Eventsconsisting oflata recorded in administrative data sets like medical claims, ambulance
trip records, and death certificates abo@pioid Use Disorder (OUDpnfatalOwerdose (NFO), and
Opioidrelated overdosedeaths The fact that we are in a crisis is made clear when we lookeseth

data. Thescopeof the crisis however s not.

Opioid Use Disordé
(OUD)

Nonfatal
Overdoses

Overdoses

Specifically, Wat is unknown are thactualnumber ofunrecordechonfataloverdoses and the total
number of people with OUDE we are toimproveallocaion of resources for individuals with OUD, we
need to know hownany peopldit this definition and where they livdf we are to improve emergency
services for people who havenfatalopioid overdoses, we need taowhow many people have
overdosed, how many have overdosed repeatedly, and what proportion of revarsats/erseen by
bystandersWhile opioidrelated deaths are recorded on death certificates, there are strong indications
that additional deaths may also be opiaielated. Internal data patterns suggest that publically reported
counts of opioidrelated deaths may still underestimate the size of the problem and also mask the
impact of fentanyl on the death rates.

This section of the report examiathe interrelationships among all the data sets to establish estimates

for Opioid Use Disorder (OUDJonfatalOverdose (NFO), and Opieiglated Overdose Daths(OROD)
that are moreinternally consistentand consistentith all the relevant data.

1C



Section |.a Btimating the Size of théopulation

with OUD
Current StatusThe best BackgroundThe rise inopicrid—related. overdose Qeath rgtgs nationalpitween
available estimate is that 1999 and 2010 parallethe increase irconsumption ofopioid analgesie
the rate of Opioid Use While this general trend applies to Massachusetts, reliable dtatel numbers
Disorder (OUD) in MA is for Opioid Use DisorddOUD) are difficult to obtaindithout citing a specific
nearly onethird higher rate, one recent studysing 2012 datauggestdthat the rae of opioid use
than the national rate. disorder in Massachusettgas nearly onethird higher than the national raté.

However opioid-relatedoverdosedeaths in Massachusetts have more than
doubled since 201ZGiven this increase, is moreimportantthan evero obtain
areliableestimate ofthe size of the population with OUD.

Basic Methodsin the normal course of business, government agencies collect
vast amounts of administrativéata to track events and transaction&hile the
data is often comprehensive, there are limitations to its U8ee commonly

cited limitation of administrative data is the likelihood that some information

Data sources: recorded is incomplet& Events may not be captured or diagnosis codes may

1 Medical claims not be listed.
1 Hospital, ED, and
outpatient data Analysts used records that were linked at the individual level across more than

1 Death records

1 Ambulance trips

 Postmortem
Toxicology

9 Prescription Drug

10 administrative data sets. OUD is specifically coded in the All Payer Claims
DatabaseCase MixXhospital, ED and outpatient)death records, and the post

mortem toxicology reports recorded by the Office of the Chief Medical

Examiner¢t KSaS @ fdzSa 6SNB dzaSR (G2 F2N¥Y o6KI

Monitoring Program { l] I y RI N..-R € Y é I a dZN.B FT2NJ h : 50
1 Substance Abuse L ) R
Treatment AdcaptureNB O | LainalysiEvasusedto estimatethe true prevalenceof
1 Birth records opioid use.Individuals were identifiedisingmarkers consistent with OUD in
1 Dept of Mental each Chapter 55 data souriee., the Gold Standard} was assumed that this
Health data wasanincompleteaccounting of OUIlh Massachusetts
1 Dept of Correction
f Houses of Correction Datawas organized in tables agegroup, sex, and countyLog linear models
T Cancer Registry were used to fit the data to marker§hefinal modelproduced aggregate
1 Dept of Housing and
Comnunity ® JonesCM. Frequency of prescription pain reliever nonmedical use:-2003 and 2002010.
Development Arch Intern Med. 2012:172(16):126267.
T Deptof£ SU SNJ Y " Jones CM, Campopiano M, Baldwin G, McG#tate E. Am J Public Health. 2015 Aug;105(8):e55
Services 63. doi: 10.2105/AJPH.2015.302664.

8 Accessed atttps://archive.ahrg.gov/data/safetynet/billings.htron 5/19/2017.

°A capturerecapture analysis is often used in ecological studies to estimate the size of a
population when data is incomplete.

11
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Key Findingln 2015, over
4% of Massachusetts
residents age 11 and older
had opioid use disorder.

estimates by year, county, gender, and age grdupombination of Poisson and
zero inflated Poisson mottewere used to estimate the population prevalence.
Estimates were validated by comparing projected OUD rates with rates of fatal
opioid-relatedoverdose deaths.

Key Findings:

1 Using only datapecifically coded for OUD, it is estimated that
approximately4.4% ofMassachusetts residentgge 11 and older have
opioid use disordemo single Chapteb5 dataset includel all
individuals identified by the Gold Standard of OUIDnkage was critical
to increase accuracy

1 The capturerecapture methodologproducedannual estimates of
OUD.Thereis an indication that the size of the OUD population may be
increasing. Further study will refine these estimates.

Estimated OUD Population Rises Signficantly
Between 20112015

5.0%
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9 The proportion of the OUD populatiodying each year from opioid
related overdoses hasearly doubled between 2011 (@0%) and 2015
(0.68%)
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Proportion of Estimated OUD Population Dying

Each Year Has Nearly Doubled Since 2011
1.0%

Key FindingThe
proportion of the OUD
population dying each yea
from opioidrelated
overdoseshasnearly
doubled between 2011
(0.40%) and 2015 (0.68).

0.8% 0.68%

0.56%
0.5% W

0.3%
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o
3
S
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9 Epidemics occur in stages from growth to equilibrium to de¢ag. fact
that the OUD population may still be increasing despite the fact that the
proportion of population dying is also increasim@ysuggest that we
have not yet reached the equilibrium phase

Recommendations for Further Analysis:

1 Develop analytic models for making estimates of OUD for individuals.

1 Compare current OUD services demographicand geographic
populations to determine i§ervices should be adjusted

1 Examine changing demographic trends &atmine whether theneed
for specificservices idikely to chang@ver time The population in
Massachusetts is getting older and more ethnically diverse.

9 Evaluate the impact of trangbns of care for the OUD population on
fatal andnonfataloverdose

13



Sectionl.b Estimating the Number oNonfatal
OverdosedNFO)

BackgroundSome research has estimated tlihére are20 nonfatalopioid-

Current StatusSome relatedoverdosegNFOYor everyfatal overdose® For Massachsetts, that
research has estimated thay 514 suggest that thereould be30,00040,000nonfataloverdosesn 2015
there are 20 nonfatal .
- alone.However,hospital EQQ and ambulance data record fewer than,@00
opioid-relatedoverdoses _ . .
events combinedFurthermore the 20 to 1 ratio comes fromsiudythat is 15

(NFO) for every fatal

overdose This estimate years oldandpredates the influx of fentanyl intdrugsupply systemTheactual
predates the influx of estimatescould beeither higher or lowerMore recent data from Vancouver
fentanyl into the drug found thatnearly half of people who die of fatal opieidlatedoverdose had a
supply system. previousnonfataloverdose in theprecedingfive years.™ Since death rates in

Massachusetts have increased so markedly since 20it 2 important toknow
whethernonfataloverdoses have increased at the same rate.

Records ononfataloverdosesapture eventsvhenillegal activity mayave
been involvedAs a result, those records amgost likelyincomplete accountings
of the total number of events. To complete the picturesitmportant toreview
data sources to ensure that estimates for different aspectthe opioid crisis
are lagically consistent with each otherhat is why the linked Chapter 55 data
set is such a valuable resour@dl known sources were brought together to
provide this composite estimate.

Data sources: Basic MethodsLinkage is required to identify any nonfatal overdose event in
_ ' the administrative data sets available for Chapter 55. Overdoses are captured in

T HOSp't.al’ ED, and hospital and ambulance data, but those events must be linked with death
outpatient data .

{ Death records records to determine whether the overdose was fatal or nonfatal.

T Ambulance trips Overdose e&ents for individuals are recorded in tizase MiXhospital, ED and

 Postmortem . } . . .
Toxicology outpatient data),and MATRIS&mbulancdrips). While theCase Mixata is

1 Census data (zip level) thoughtto be a fairly completeccounting of NFO saen Massachusetts

f  Community bystander hospitals, itis less clear that the APCD captures all NFO events for which medical
reversals claims are paidMATRISdata has known gapSome emergency medal

serviceshave failed to report required dat#\lso, NFOs from MATRIS hesed
on a composite of information recorded by the EMd groduce a likely NFO

YDarke S., Mattick R. P., Degenhardt L. Therate T y 2 Y T I { lvdrdose2Addictiod | f K S NER A
2003; 98: 116871

" caudarella A, Dong H, Milloy MJ, Kerr T, Wood E, Hayasbintataloverdose as a risk factor

for subsequent fatal overdose among people who inject drugs. Drug Alcohol Depend.

2016;162:5155

12 http://www.mass.gov/eohhs/docs/dph/stogddiction/dphlegislativereport-chapter55-
opioid-overdosestudy-9-15-2016.pdf
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Key FindingAmbulance
trips due to a probable
opioid-related overdose
increased as much as by
110% in two years.
Naloxone was
administered by EMS in
roughly 2 of gery 5 of
these overdoses.

event®LasthZ 5 Bure@uof Substance Abuse Services traokseoverdose
reversals by communitydowever, thissalsoan incomplete picture of
bystander reversals across the stafkiven the variety of data sourcased in
this analysisdatalinked at the individuahs well acommunity levebata was
used to estimae the total number of NFExtensive daluplication of NFO
events was required across the different data sets.

All sources of data wenased to develop a model of NFO that yielded a

statistically reliable annual estimate of events in the st&i@al etimates of

missing NFO data from MATRIS were computedparing the ratio of

projected NFO population rateg a community levefo the rate of fatal

overdoses by communitg- | £ dzS§&4 F2NJ O2YYdzyAde tS@St ad
recorded.Finally, bystander reveass reported by communities were added to

thS O2YYdzyAide €t S@St dadzyRSND2dzyGaé¢ FNRBY a!

Key Findings:

1 Reliable MATRIS data is only available starting in 20tBulance trips
due to opioidrelated overdoséncreased byL10% inthe two following
years™ Overdoses are counted by an algorithm that incorposateny
different pieces of informatiofrom the trip record for each ambulance

run.
EMS Transports for Opioid Overdoses
Double in Two Years

15000 12050

10000 9047
5525

5000 .
0 T 1

2013 2014 2015

m Recorded EMS Transports For "Probable" Opioid Overdose:

1 Naloxone was administered by an EMTroughlytwo of everyfive
overdoseevents between 2013 and 201%/hile the actual number of
naloxone administrations has increased otisre, the percentage of

¥ Data enered into MATRIS by EMTs was never intended to be diagnostic.
% This number could be an overestimate since data recorded in 2013 mvaynhare missing
information thansubsequent years.
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Key FindingMultiple
naloxone administrations
by EMTs up 27% from
2013 to 2015 which aligns
with the period of sharply
increased presencef

illicit fentanyl in the drug
supply system.

Key FindingNonfatal
overdoses recorded by
EMS, hospitals, and
bystander interventions
increased ~200% betweel
2011 and 2015The total
number of nonfatal
overdoses between 2011
and 2015 exceeded
65,000.

opioid-relatedeventswhere naloxone was administerdds remained
relatively unchanged

1 Multiple naloxone administrations by EMWere up 27% from 2013 to
2015 which aligns with theéime period during which thepresence of
illicit fentanylsharply increaseth the drug supply system.

1 No single Chapter 55 data set included all individuals identified with
NFO. Linkagketween data setsvas criticafor this analysis

1 Nonfatal opioid overdoses increased 3006 between 201 and 2015.
The total number of nonfatal @rdosesbetween 2011 ad 2015
exceeded 6,000*°

Total Nonfatal Opioid Overdoses Rise Sharply
Between 2011 and 2015*

30,000

20,000

EPRREL |

2011 2012 2013 2014 2015

Estimated # NFOs

* MATRIS data only available from 262®15. EMS transports estimated.

1 Annual estimate$or nonfatal overdoses were compared to the number
of fatal overdoses between 2011 and 20The figure below shows the
year to year changes

The Ratio of Nonfatal to Fatal Overdoses

o2 20 Has Dropped Slightly Since 2011
28
joN
O —=
- 8 0
S © U5 12.45 12.77
T L . 11.95 11.87
«g S .8 o 11.23 o )
z99 ¢ - -
5800
87
T o
3 5
2011 2012 2013 2014 2015

15 Linking data across multiple data systems along with the use afloggtimates of missing
data has allowed DPH to determine likely counts for nonfatal opioid overdoses between 2011 and
2015. Nonfatal opioid overdoses in Massachusetts have increase8B$s in four years
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Recommendations for Further Analysis:

1 Since many nonfatal overdoses go unrecorded, the total nunaret,
geographiand demographic distributismay still be underestimated.
To better understandheseaspecs of the opioid crisis, more complex
analytic tools (e.g., machine learning) should be used to estimate the
number and distribution of nonfatal opidioverdoses in Massachusetts.

T A careful examination dflaloxonedistribution to communities should
be studied using the Chapter 55 datassiet determine the
effectiveness of this program. It will also tell us whettigs program is
increasinghe proportion of i | ssave® t o t ot abndover doses
where to target program resources in the future.
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Current StatusThe rate of
recorded opioidrelated
deaths and number of
deaths are higher than evel
in Massachusetts. In 2016,
there were five times as
YIEye O2yFTANY
related deaths compared to
2000. This number may stil
be an underestimate.

Data sources:

1 Medical claims

1 Hospital, ED, and
outpatient data

1 Death records

1 Ambulance trips

1 Postmortem
Toxicology

9 Prescription Drug
Monitoring Program

 Substance Abuse
Treament

Sectionl.c Estimating the Total Number of
Opioid-related Overdose Death@OROD)

BackgroundNationallyand in Massachusetts, fatal opieidlated overdoses
have dramatically increasesince 2000° In May 2017, DPH reported that there
GSNBE |G tSFHad mXdoo
2016Ly O2YLI NRaz2ys (GKSNB
related dedhs (338) in 2008°

g SNB 2dz i

While the number ofopioid-related overdosaleaths(OROD) iat the highest
levelever, initial analyses of Chapter 55 data indicated titetreported total

may be an undercourf For exampleppioid overdose was the listed cause of
death for only 49.8%f those who died the same day as the naloxone
administrationby EMS Similarly, there was dip in the number of opioid
NEfFGSR 20SNR2aS RSIFGKa T2N TdbetEr2y a
understand these unexpected results, the data wasgrad to determine if

the reported numbers of ORCEhould be revised upward.

Unlike the examination of undercounts of opioid use disorder (OUD) and
nonfatal overdoses (NFO), undercounts of OROMatreaused byncomplete
data The Office of the Chief Medical Examiner (OCME) cenifieslly all
opioid-related deaths inthe state.However, he linked Chapter 55 data
provides analysts with an opportunitg examinedata patternsacrossmany
data setshat the OCME could not have seetthe time the cause of death was
being certified For example, Wwen making a determinain of the cause of
death, the OCME cannsystematically examine treatmeand prescription
histories or other administrative records indicating lelegm opioid useThese
additional pieces of information can be usedded light on whether therenay
be an undercount of opioidelated deaths.

Basic MethodsAnalysts used Z5378linkedrecords of deceased individuals
These recordwere linked at the individual level acrosigiht additional
administrative data setdAll causes of death were includedROD for

% 00SaasSRrR i
statistics.htmion 5/19/2017.
7 Accessed attp://www.mass.gov/eohhs/gov/depaments/dph/stop-addiction/current
statistics.htmlon 5/19/2017.

8\While some of the increase opioid-related deaths could be due to more careful reportiitds
unlikely that increases of this magnitude are due to reporting differences over time.
19Unreported datafrom the first Chapter 55 studshowed an unusual number of deaths in
different agegroups with long histories of opioid use and treatmeriis study examines the
likelihood that sone additional deaths may be opierélated.
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Key FindingPlots of opioid
related deaths suggest that
fewer cases were recorded
among persons age 30 to
50.

AYRAGARIZ €58 6Fa O2RSR daiy3d GKSofaSRAON T

death Apredictive model wmsdevelopedusingl5 dependent variableauses
of deaths assigned to cases that had been referred to the Medical Examiner
were assumed to beorrect.

The model produced results that could be interpreted conservatively or more
broadly. Theconservativeapproachfocused only on a narrow range of cases
with the specific ICD 10 cod&s the cause of deatthat were drug related,
related torespratory or cardiovascular conditions, or were undefined or
unknown?® The sum of the probabilities from the logistic modelscounted as
the additional opioidrelated overdose deathg.he broader modeltilized all
cases not referred to the Medical Examiraerd summed the probabilities to
obtain an estimate of the additional opiciglated overdose deaths

Key Findings:

1 The percent of total opioidelated deaths by age group shows a drop
between age 30 and 50 suggesting the possibility that demtnghave
been undercounted.

Notable Drop in Rate of Opioid Overdose Deaths
Between Ages 30 and 50

12.0%

Age 30

A A
[ N\

6.0%
vl A

2.0% / \

0.0% ¥—

1 Before estimating total deaths, opiciglated deaths were examined
for several temporal patterst seasonality, weekend/weekday
differentials, and concentrations of deaths near the beginnings of
months when benefit checks are often distributéghproximately 20%
more deaths occurred per day on weekends and also 20% more during
the first 3 days of a wnth. There was no seasonality effect.

Age 50

(smoothed)

% of Total Opioid Deaths by Age

D The following codes were used: F11, F19, J18, J45, 111, 121, 133, 138, 149, and R99.
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Opioid Deaths Significantly Higher on Weekends
and on the First 3 Days of the Month

IN

w

Key FindingApproximately
20% moreopioid-related
deaths occurred per day on
weekends and also 20%
more during the first 3 days
of a month.

Avg # of OpioidRelated
Deaths Per Day
[l N

i1 11

Weekdays Weekend First 3 DaysRest of the
Days of the Month
Month

1 The number of opioidelated overdose deaths coded by the Office of
the Chief Medical Examiner more than doubled between 2011 and
2015. Two predictive models were developed to determine if the
G2FFAOALIE € O2dzyd o6l a f26SNI Kl Yy
across the breadth of Chapter 55 data

Opioid-Related Overdose Deaths

[2]

% More Than Double in 5 Years
Key FindingPredictive ; 2,500
models suggest that there S 2,000 =
might be arnadditional 6% g 1500 B
to 33% opioidrelated 2 1000 |
overdose deaths between S -
2011 and 2015The more © 500 ] 1 1 -
conservative estimate (6%) 8 . , , , , ,
i§ thqught tq be clqser to “Oa 2011 2012 2013 2014 2015
UKS aiNbzse v *  mDeaths - Coded = Deaths - Model 1 = Deaths - Model 2

1 These models suggest that thardéght be an additional 6% to 33%
opioid-related overdose deaths between 2011 and 20¥sdel 2
estimates were highest for 2011 (43% increase) and 2012 (42%
increase) compared to 2015 (25% increase).

1 Sincethe broader modeincluded many categories of death that kee
less related to longerm substance misuse or causes of death that were
undefined or vague, it was felt that the-asstimate fromthe
conservative madelis most likelycloser to the true value for OROD.
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Recommendations for Further Analysis:

1 A much @eper examination of undercounted opierdlated deaths
should be undertakerKnowledge of whicklemographiagroups are
misclassified morérequentlythan others and whetherpatterns exist
that indicate more frequent misclassification of offi@aluses ddeath,
can guide further work in this area.

21



Section Il. Timeline and Influences

Opioid Naive  Continued Use  NonfatalOverdose Impact of Fentanyl

O~

Introduction

In addition to being able to look across many different data sets as was the case in the previous section,
the Chapter 55 data set also allows analysts to look at individuals faar aifive year time periodThere

has been muchliscussiorabout the roleof prescriptionmedications in fueling the opioid crisis in
Massachusetts and elsewherEhere is also growingvidence of the impact of fentanyl on the sharp
increase in fatal and nonfatal overdoses in the staté/hile the Chapter 55 data cdre used to

establishthe risk of fatal and nonfatal opioid overdose at each stage of the timelinegan also be used

to estimatethe average length of timbetween the different stages.

What is the growing risk following first use of medicatioks®v rapidly doeshat risk increase¥hen
does more continuous use become risky and how long does that fafitef?a nonfatal overdose (NFO),
what are the risks for a second NFO and how long does that fikefty, how has the availability of
illicit fentanyl in the drug supply systechangedhese timelines?

To fully understandhow the transitionsoperatefrom one stagef opioid useo the nextand how
individualrisk can be reducedndividualdemographics, social determinants, medication use and other
factors should be examinlen concert to develop an individualized risk model. Thatk is beyond the
scope of this reportThe following sedion will provide an initial glimpse dgimeline fromopioid naive to
fatal opioid overdose

ZL2YSNDAEES bW hQ52yyStt WS Df I RRSY Massaghusstis, 202006, MMWRNI O G S NA & (.
Morb Mortal Wkly Rep 2017;66:38286. DOI: http://dx.doi.org/10.15585/mmwr.mm6614a2
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Current StatusWhile
there is consensus that
longterm and high dose
prescribing of opioids
puts patients at
increasing risk of fatal
andnon-fatal opioid
related overdose,
additional evidence is
needed about the sho#t
mid-, and longterm risks
of opioid prescribing to
the opioid naive.

Data sources:

1 Medical claims
1 Hospital, ED, and
outpatient data
Death records
Ambulance trips
Prescription Drug
Monitoring Program
1 Substance Abuse
Treatment

ERE

Sectionll.a Risksfor Fatal Opioid Overdose
amongthe Opioid Naive

Backgroundin the 1990s, support was building for greater use of opioids to
manage pairf> Throughout tte early 2000s, there wassieadyincrease in
opioid prescribing for acute and chronic pati* For many years, this increase
closely paralleled an increasing opio@lated death rate in Massachusetts and
elsewhere, but rates for opioid prescribing andag related overdose deaths
have gone in different directions in recent yeat3hat fact could be used to
argue against the importance of examining opioid naive individtaever,
given the longierm statistical relationship between prescribing ancemose
deaths from the early 2000s, it is important to better understand the rate at
which this risk increases.

Studies also show that the transition from opioid naive to opioid tolerant can be

very briefc as little as one week Despite the short timetitakes for the body

to develop tolerance to opioids, relatively little is known about the short, mid,
and longterm risks of opioid prescribing to the opioid naifée Chapter 55
data set provides an opportunity to examine the risk for persons witke littlno
exposure to prescription opioids and to track those risks over time.

Basic MethodsA binaryoperational definitionfor persons who werepioid
naive was developedsing Chapter 55 datdll individuals were classified as
either opioid naive or not opioid naiv€o be categorized as opioid naivihe
AYRAGARdzZ £ Qa NI Ol bistximonkhsoRmotedithéukad ¢ |
opioid prescription before their first opioid prescriptiofatients excludedrom
the groupinclude thosewvho:

1 had anyadvanceccancer (other than nomelanoma skin cancer)

1 hada substance use disorder diagnosis in shanonths preceding their
first opioid prescription, or

1 whose first prescription was f@amy buprenorphine formulation
indicated for treatment of substance usksorder

2 McQuay H. Opioids in pain management. Lancet 1999, 353:222®,

% Kenan et alTrends in prescriptions for oxycodone and other commonly used opioids in the
United States, 200Q010.0pen Med2012 Apr 10;6(2):e4X. Print 2012.

2 Okie S. A Flood of @ils, a Rising Tide of DeathsEngl J Med 2010; 363:198285

% pezalla et al. Secular trends in opioid prescribing in the UBAIn Re017; 10: 388387.

% Accessed attp:/professionals.ufhealth.org/files/2011/11/031-Arugstherapy-bulletin.pdfon
5/19/2017.
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Opioid naive populations were examined aniyiéetween 2011 and 2015.
They were compared to the general population for rate of fatal opioid overdose.

Key Findings:

1 The number of new opioid prescriptions dropped by roughly 50%
between 2012and2015. Ovethree million individuals received new
opioid prescriptions during the study period with a death rate of 6.2%.
is possible that the high death rameay reflect use of opioids for
palliative care.

1 The number of first prescriptions for patients classified as opioid naive
using the definition abee dropped by nearly half between 2012 and
2015.

The Number of Opioid Naive Individuals with First
Prescriptions Has Dropped 47% Since 2012

Key FindingThe number 1,000,000
of initial prescriptions for 800,000

patients classified as ~—_

opioid naive using the 600,000

definition above dropped 400,000 ¥
by nearly half between 200,000
2012 and 2015.

0 T T T 1

2012 2013 2014 2015

== # Of individuals with first Opioid Rx

9 Opioid naive patients were tracked for up to 66 months following the
initial prescription.For those who diedf an opioidrelated causethe
mean length of time from initial prescription the opioid-related
overdose death was 36 months.
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Key FindingFor those
who died, the mean length
of time from initial
prescription to opioid
related overdose death
was 36 months

Key FindingAlmost half of
all individuals who died of
an opioidrelated
overdose during the study
period were at one time
classifiedas opioid naive
during the study period.

Average Survival Time For Those Who
Died of Opioid Overdose was 36 Months

100
80

o ~

© N\

20 \
0 \

0------ Months from Initial Prescription------60

% Suviving of Those Who Died

1 Almost half of all individuals who died of an opioédated overdose
during the study period were at one time classified as opioid naive
during the study period.

Recommendations for Further Analysis:

1 Examine the risk of this population to determine other factors which
increase, decrease, or mitigate the risk of fatal opioid overdose.

1 Compare the data for this population to the pesbrtem toxicology
reports to determine if people are dying from preibed opioid
medicationsor if they have made the transition to illegal drugs such as
heroin.

1 Measure the average length of time between opioalvetyand coding
of opioid use disorder in administrative data sets.
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Current StatusSnce
many Massachusetts
adults have filled an
opioid prescription
between 2011 and 2015,
any increasing risk
associated with
continued use of
prescription opioids puts
hundreds othousands of
individuals at some
increased level of risk for
fatal and nonfatal opioid
related overdose.

DataSources

9 Death records
9 Prescription Drug
Monitoring

Program

Sectionll.b Continued Use oPrescription
Opioids and Risk of Fatal Overdose

BackgroundConcern about changes in opioid prescribing practices has been
evident for over a decad®.Most people who receive an initial prescriptitor
opioids after surgery or for pain do nobntinue to receive opioids after
completing the initial prescriptiorf However, since most Massachusetts adults
have filled an opioid prescription between 2011 and 2814y increasing risk
associatedvith the continued use of prescription opioids puts hundreds of
thousands of individuals at sone@goingrisk for fatal and nonfatal opioid
overdose.Theanalyses presented in thigction will be a continuation of the
work presented in the previous section orethpioid naivepopulation The

same cohorts will be trackeahd estimates of fatal overdose risk will be
calculated for different lengths of time of continued use.

Basic MethodsA cohort who filledan opioid prescription fothree months in

2011 orsixmonths in 2011 or all 12 months in 2011 was tracked from 2011
through 2015 to see how many of them died from opioédhted overdoses

each year.Data from the Prescription Drug Miboring Program was linked to
death records for this analysis. The goal was to see how risk of death increased
through time and as a function of the number of months an individualéhad
prescription foropioids in 2011.

Key Findings:
9 There has been a 47#ecrease in the number of opioid naive
individualsbetween201land 2015andthe total number of opioid
prescriptions dropped 10% from its peak in 20642015

z Compton WM, Volkow ND. Major increases in opioid analgesic abuke lUnited States:

Concerns and strategies Drug and Alcohol Dependence 81 (200g)003

% Clarke H, et. al. Rates and risk factors for prolonged opioid use after major surgery: population
based cohort study. BMJ 2014, 348 doi: https://doi.org/10.1136jilg1251 (Published 11

February 2014%te this as: BMJ 2014;348:91251

Ly GKS LINBGA2dza &S O ithreeyhiion ndividaals seceved Ingwdiptoid (i K |
LINBAONR LIiAZ2Ya RddNAYy3I (GKS adaddzReé LISNR2RDE
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Key FindingWhile there
has been a 47% decreas
in the number of opioid
naive individualsince
between201land 2015
the total number of
opioid prescriptions only
dropped 10% from its

peak in 20120 2015

Key FindingCompared
to the general
population, those who
received three months
of prescribed opioids in
2011 were four times as
likely to die from an
opioid-related overdose
within one year, and 30
times as likely to die of
an opioidrelated
overdose within five
years.

Total Opioid Prescriptions Fall Slightly
Between 2011 and 2015

LT

2011 2012 2013 2014 2015

(&)

n

w

N

[EN

o

Millions of Opioid Prescriptions

1 1.1 million people who filled opioid prescriptions in 2011 were tracked
over time. Of these, over 40,000 persons were prescribedidgpifor
the entire year, over 120,000 had more thsimmonths of prescribed
opioids, and over 220,000 persons had atheee months of prescribed
opioids.

1 Compared to the general population, those who receittege months
of prescribed opioids in 2011ere four times as likely to die from an
opioid-related overdose within one year, and 30 times as likely to die of
an opioidrelated overdose withitffive years.

Within 1 Year After Receiving-Blonths of

Prescribed Opioids, the Death Rate Quadruples.
800

600

400

200
2 N/A

1 Year 2 Years 3 Years 4 Years 5 Years

OpioidRelated Death Rate per 100,000

# of months with Opioid Prescriptioris 2011
m3to5 months =6to11 months mAIl 12 months

Recommendations foFurther Analysis:

1 A deeper analysis is raijed to understand the impact of fentanyl on
the risk timeline for this 2011 cohoit is possible that the trends seen
for the persons prescribed opioids in 2011 may be different than in
years where fentanyl was prevalent and opioid prescribing hadmdp
to some extent.
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1 The analysis should be combined with postrtem toxicology to
determine if it is possible to pinpoint with some accuracy the point at
which individuals transition from legal to illegal opioids.
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Current StatusPrevious
research has shown that
mortality among
individuals with
substance use disorders
is high, even among
those receiving
treatment.

Data Sources

1 Medical claims
1 Hospital, ED, and
outpatient data
Death records
Ambulance trips
Postmortem
Toxicology

= =4 =

Sectionll.c Risk of Overdose and Death after a
Nonfatal Opioid Overdose

Backgroundidentifying individualsvith a nonfatal overdose (NFO) related to
opioids and determining treatment patterns and use of substance use
treatment services may provide an opportunity to intervene and improve future
outcomes. Previous research has shown that mortality among inditsduith
substance use disorders is high, even among those receiving treaffhent.
Additionally, individuals having an NFO from opioids, heroin, or related drugs
may suffer from substantial morbidity from injuries and illnesses caused by the
NFO™ Increasedaccess to opioid agonist treatment has been shown to be
associated with a decrease in heraissociated death¥

Understandinghe postNFCOriskcan guide government agencies ahe health
care systemo deliver more integated care that reduces the &khood of
subsequent fatal opioid overdosAdditionally, treating conditions related to
opioid use and NFOs may be very expensive for private and government
insurers® so better understanding treatment access and provision may improve
the evidence availale for policy on appropriate treatment access and

utilization.

Basic MethodsA cohortwas constructeaf Massachusetts residenégesl1

years or older who had either an opieidlated fatal overdose or NFO within

the 20112015 period® Individuals were identified for this cohort using hospital
discharge data, data on ambulance responses, and death records. The cohort
was tracked taletermine whether individuals had ah overdose (fatal or nen
fatal) at any pointand 2) a repeat overdose after the original NFO. Insurance
status was determined using the All Payer Claims Database.

% Gossop M, Stewart D, Treacy S, Marsden Jogppctive study of mortality among drug
misusers during a-gear period after seeking treatmerAddiction.Jan 2002;97(1):397.

Sl warnerSmith M, Darke S, Day C. Morbidity associated withfatal heroin overdose.
Addiction.Aug 2002;97(8):96967.

¥ 3chwartz RP, Gryczynski J, O'Grady KE, et al. Opioid agonist treatments and heroin overdose
deaths in Baltimore, Maryland, 192%909.American journal of public healtMay
2013;103(5):91P022.

3 Clark RE, Samnaliev M, McGovern MP. Impact of substancdetison medical expenditures
for medicaid beneficiaries with behavioral health disord&sychiatric servicedan
2009;60(1):3%42.

% Note that individuals in the cohort could enter with either an original fatal overdose or a non
fatal overdose. For thee whose initial overdose was fatal, we observe them as censored in our
follow-up data. However, the construction of the original overdose cohort in this manner allows
us to determine overall trends in the insurance status and type of individuals expiegest

opioid overdose at any point in the time period.
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For the overdose cohort, we constructed two datasebne with followup
information for 12 months including the month of the first fatal overdose or
NFO, and one with followp information for 24 months including the month of
the first overdoseEstimates of the rate of fatal and repeat nonfatal overdose
were calculated.

Key Findings:
1 Of the Massachusetts residents who hadaafatal overdosgNFQ
between2011and2015, 94.8% of them were insured for the majority

Key Finding6.2% of the of the two-yearfollow-up period. Of those who were insured, 76.8%

sample had a fatal were enrolled in Medicaid

opioid-related overdose 1 Of the Massachusetts residents who had a nonfatal overdose (NFO)
within one year following between 2011 and 201%.2% lad a fatalopioid-related overdose

the initial overdose9.3% within one year following the initial overdos®.3% of the sample luka

of the sample hd a fatal
opioid-relatedoverdose
during thefollowingtwo

fatal opioid-related overdosewithin two years following the initial
nonfataloverdose®
1 Repeat overdoses were common in the ooty with 14.9% having one

years.
or morerepeat overdossduring the oneyear follow-up period and
19.1% during the two year followap period
Nearly 1 in 10 Die with in 2 Years After
an Initial Nonfatal Overdose
25%
19.1%
20%
. 14.9%
Key FindingRepeat 15%
overdoses were common o 9.3%
) . 10% 6.:2%
in the colort, with 14.9% S0
having one or more ° .
repeat overdossduring 0% .
the oneyear followup Initial 2 Year 1 Year 2 Year
. . Overdose | Followu Followu Followu
period and 19.1% during P P P
the two year followup Fatal Overdoses . Repeat Overdoses
period.

1 For the two year period, being insured (versus uninsured) is associated
with a5%increase in the probabilitgf a repeat overdose, controlling
for demographics and health services utilization. However, being
insured (versus uninsured) is associated wit¥@edudion inthe

% This includes individuals who had a fatal overdose as their initial entry into the overdose cohort.
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probability of having a fatadpioid-related overdose at any point during
the period(including the initial overdose).

Recommendations for Further Analysis:

1 More advanced statistical modelisfpould be conducted toontrol
for length of followup, comorbidities that impact medical care
utilization, and differences in socioeconomic status

1 Examining associatiofietweeninsurance status and type with
opioid prescriptionsand prescription usdollowingan NFO is an
important area for further study.

1 There should be further examination of treatment providechtgh
riskindividuals by insune in order to ensure that they have
appropriate access tevidencebased treatment
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Current StatusNationally,
two in five heroinrelated
deaths have involved
fentanyl and the rate
appears to be higher in
Massachusetts

Sectionll.d Estimating the Impact of Fentanyl

on Fatal OpioidRelatedOverdoses

Backgroundfentanyl is a synthetic opiaitt is a schedule Il prescription

drug?®and it is typically used to treat patients with severe pain or to manage

pain after surgery’ While similar tomorphine, fentanylis estimated to be50

100 times more potent® ** However, fentanyl is also increasingly manufactured

to

illicitly and distributed for normedical purposes often mixed with heroin or

ddzoaldAlGdzi SR F2NJ KSNRPAY ¢AGK2dzi GKS

Nationally, two in five heroimelated deathdhave involved fentanyl and the rate
appears to be higher in Massachuseéft§* Adding to the public health concern

is the fact that ew synthetic opioids araow beingfound in New England\
recent warning about carfentanil is evidenoithe evolving risk? In some
cases, these neWllicit synthetics are many times as potent as fentamkiich
almost always illicit as well

is

When illicit fentanyl became common in the drug supply in Masssetts, the

death rates went up sharplyVhile evidence is emerging that fentanyl is a
strong contributor to the sharncrease in opioigelated deathsn

Massachusett§® this analysis will attempt to shed soradditionallight on that

guestion.

% Controlled Substances Act. Vol 21 CFR 1308.12.
http://www.deadiversion.usdoj.gov/21cfr/cfr/1308/1308_12.htm.

" Nelson L, Schwaner R. Transdermal fentanyl: Pharmacology and toxicology. J Med Toxicol.

2009;5(4):23eR41. doi:10.1007/BF03178274.

% \olpe DA, 3bin GAM, Mellon RD, et al. Uniform assessment and ranking of opioid Mu receptor

binding constants for selected opioid drugs. Regul Toxicol Pharmacol. 2011;59%@)®885
doi:10.1016/j.yrtph.2010.12.007.

% Higashikawa Y, Suzuki S. Studies-(®phenethy)-4-(N-propionylanilino) piperidine (fentanyl)

and its related compounds. VI. Structeagalgesic activity relationship for fentanyl, methyl

substituted fentanyls and other analogues. Forensic Toxicol. 2008;26(19di:10.1007/s11419

007-0039-1.

40 Gladeen RM, Martinez P, Seth P. Fentanyl law enforcement submissions and increases in

synthetic opioidinvolved overdose deaths 27 states, 201&014. MMWR Morb Mortal Wkly

Rep 2016; 65: 8343
“1 Accessed atittp://www.mass.gov/eohhs/docs/dph/stogddiction/currentstatistics/data
brief-overdosedeathsmay2017.pdfon 5/19/2017.
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Massachusetts, 2012016. MMWR Morb Mortal Wkly Rep 2017;66:8836. DOI:
http://dx.doi.org/10.155&/mmwr.mme6614a2.
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DataSources:

1 Medical claims
1 Hospital, ED, and
outpatient data
Death records
Ambulance trips
Postmortem
Toxicology
1 Substance Abuse
Treatment

= =4 =

Key FindingWhile
seizures of heroin and
other opioids doubled in
this time, fentanyl seizureg
barely registered in 2011
and increased 7fold
between 2014 and 2015.

KeyFinding:A simple
model was used to
estimate that 2,066 deaths
were attributable to
increased levels of illicit
fentanyl in the drug

supply.

Basic MethodsTwo models were developed to estimate the impact of fentanyl
on opioid related deaths in Massachusettlodel 1 used the annual counts of

opioid-related deaths between 2000 and 2011 to project annual opieldted

deaths for the period from 2011 through 20FF&ntanyl was first noticed in

Massachusetts deathseginning aroun@®011 Actual deaths were copared to

the expected deaths from the projection model to yield additional deaths that

may be attributable to fenta

Model 2also used the individuaeath records but supplemented this
information with data from postmortem toxicology reports awellas basic
0§KS AYRAGARdIZ f Qa
medication assisted and other OUD treatments. The model was designed to
determine the unique contribution that fentanyl has played in the increased

RSY23INIJ LKAOA

death rate in Masachusetts.

Key Findings:

nyl.

Iy R

1 According to the New England High Intensity Drug Traffickrea (NE

HIDTA) group, seizures of pure fentanyl increased shbgtlyeen 2011
and 2015While seizures of heroin and other opioids doubled in this

time, fentanyl seizures barely registered in 2011 and increasddl@0
between 2014 and 2015.

Fentanyl is Rarely Prescribed to Persons

Who Die of Opioid Overdoses

40%

30%

20%

10%

0% -
Active

% of opioid deaths with valid
prescription by time

9 Oxycodone is the most commonly prescribed opiQde infive persons

1Week 1 Month 6 Months

® Fentanyl m Oxycodone

1 Year

KAadgzl

dying of an opioid overdose had an active oxycodone prescription at the

time of death.Less than 2% had an active prescription for fentanyl, a
number that barely changed over the course of a year. This indicates
that almost all fentanyl involvedhideaths is illicitly obtained.

1 The £&ntanylpredictive nodel used trendedieath datafrom 2000
through 2010 to estimate likely deaths in 2011 through 201t%s is the
dashed line in the figure below. Based on this mode, iumber of

additional deathsince 201(due to fentanylexceeds 2,000.
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More Than 2,000 Additional Deaths Attributable to
Fentanyl Between 2012015
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Recommendations for Further Analysis:

T

T

While the ncreasing levels of fentanyl in the illicit drug supglyghly
parallel the temporal increase in deathes deeper analysis looking at

SI OK A Y RA @ AfRBpilid fis@ disoriek, arévdusBonfatal
overdoses, and mental and physical healthnoorbidities is required to
better understand the impact of fentanyl

A geographic time series analysis should be conducted to show the
spread of fentanyl and its relatiao fatal and nonfatal overdose locally.
If possible, algorithms should be developed to project where hot spots
may occur in the future.
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Section Il. Identifying AtRisk Populations

The Chapter 55 data enables the state to simultaneously examine many different groups who may be at
risk for fatal and nofatal opioid overdoseThis work marks the firgiopulationspecificexamination of
opioid related overdoseskfor several othe populationscharacterized in this report

The strength of the Chapter 55 data comes from the breadth of information gathered together in a
single place. For example, data on homelessndsaited or not well validatedn virtually all data sets.
Howe\er, evidence of homelessness can be found in 12 different Chapter 55 data fabllesy

together these data enables analysts to fill in the gaps in individual histories or even to model missing
data. This approach haseen used to provide a more complgdecture of the homeless population in

the state.The same is true for veterans, those with mental healtimarbidities, young adults, those
leaving Massachusetts jails and prisons after serving a senteratbers with opioid use disordeand
individuak served by a number of other government agencies.

The core information presented in each subsection will provide estimates of the risk of fatal and
nonfatal overdose for each of the populations studibdaddition, the overlap in these populations will

be presentedThis is of particular interest for persons receiving service or aid from a specific
government agencyKnowing the likelihood that an individual is also connected to another agency may
offer opportunities to collaborate across government tdaess the opioid problem.

The subpopulations examined were:

1 Massachusetts Veterarserved byWA Pharmacies arttie Department of Veterans' Services
9 Individuals experiencing an episode of homelessoes®usinginstability

9 Individuals with Seriouslental lllness (SMI)

1 YoungAdults (ages 125)

1 IndividualsRecently Released from Incarceration in Prisons and Jails

1 Mothers with Opioid Use Disorder

1 Residents oMassachusetts Communitiesd Regions

35



Current Status
Massachusettseterans
report problems with binge
drinking, symptoms of
depression and
posttraumatic stress
disorder along with
financial, housing, and
educational needs. Little is
known about the specific
risk of fatal and nonfatal
opioid overdose among
Veterans.

Data Sources

1 Medical claims

1 Hospital, ED, and

outpatient data

Death records

Ambulance trips

Postmortem

Toxicology

¢ 5SLIG 2F xS
Services

= =4 =

Section lllaMassachusetts Veterans Using the
VA Pharmacies and DVS Services

Background¥Veterans comprise 5% of the Massachusetts populatiorore

than 355,000 persons. A recent survey of Massachusetts veterans indicates that
they reported problems with binge drinkinggraptoms of depression and past
traumatic stress disorder along with financial, housing, and educational rféeds,
making this group an aisk population for opioid use disorder.

2 KAES F /KFEILIWGSNI pp yrfeara 2F GKS ONRI |
status and fatal and nonfatal opioid overdose will be examined at a later date,
the population of interest here are Veterans who receive services and
SytiAaidtSySyida FTNRY GKS 5SLINIYSYyd 27
who dually utilize the Fedal VA pharmacy for prescriptions, including opiate
prescriptions.

I+
w
e

Basic MethodsDVS provided a completist of persons receiving financial

support with DVS funds. Fewer than 10% of the total Veteran population in the
state received benefits from DVS between 2011 and 2015. In order to expand
the population to other Veterans, anoperataR S TA YA 1 SRy y 2 FTad &
ga RSOSE2LISR® ¢2 06S O2dzy iSR & | a=
individual had to meet ANY of the following criteria:

u &
(s R
(p)) B(

9 At least one record for housing, medical or other benefits in the DVS
data between 1/1/2011 and 12/31/2015 AND svat 18 years old or
more.

1 Atleast one prescription filled at a VA pharmacy between 1/1/2013
12/31/2015 (the period for which dataeve available).

9 At least one prescription in the PMP data between 1/1/2011 and
12/31/2015 where the type of paymentwa@ Sy G A FASR | &
Installations and VAR

T !' NBO2NR 2F RSIFIiIK Ay @gKAOK (&S

This definition identified 98,433 individuals. The Veterans identified using the

definition above were crosgbulated with the other atisk groups reported on

4 Supporting Those Who Served in Massachusetts NeedsBalall, and Available Resources for
Veterans by Carrie M. Farmer, Terri Tanielian, Shira H. Fischer, Erin L. Duffy, Stephanie Dellva,
Emily Butcher, Kristine Brown, Emily Hoch Cigiayr RAND Corporation Availability: Weélmly,

DOI: 10.7249/RB9945 Document Number:RB5KLAFF
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Key FindingUnlike other
at-risk populations, the
Massachusetts veterans
examined here had
relatively little overlap
with other atrisk groups.

Key FindingThe
percentage of identified
veterans who had a fatal
opioid-related overdose
was three times the state
average.

in this section. Finally, estimates of the rates for fatal overdoses were calculated
for this group of Veterans.

Key Findings:

1 The average veteran identified was 54 years old, but the age
distribution indicated that there were tardistinct groups of veterans
one with an average age of 32 and the other with an average age of 67.
More than half of the Massachusetts veterans identified were men.

9 Unlike most atrisk populations, the Massachusetts veterans examined
here had relativel little overlap with other atisk groups. One quarter
were insured through MassHealth.

Serious Mental lliness

Mothers with OUD

History of Incarceration

Dept Transitional Assistance

MA

Young Adults

Veterans Had Little Connection to Other Service
Agencies and At Risk Populations

0% 20% 40% 60% 80% 100%

* Individualsreceiving %as a total of the Veteran population examined in this report
benefits through DTA.

1 The percentage of identified veterans who had a fatal opioid overdose
wasthree times the state averagé.his was an unadjusted estimate,
which did not control for Veteran specific characteristics such as age,
physical and mental health enorbidities, etc Generation of an
adjusted estimate is planned as part of further analyses.

Death Rate per 100,000

100

Opioid Death Rate ~3 Times Higher
among MA Veterans

75

50

25

Tl -

Coded as a Veteran Not Coded as a Veteran
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Recommendations for Further Analysis:

9 9EFYAYS daRdzrf dzaSé Ay (KrAa £H80SNIy a
how many Veterans are getting their opioid prescriptions from both VA
and nonVA pharmacies as compared to only VA pharmackesther,
examine whether these dual users are at agcréased risk of opioid use
disorder, norfatal opioid overdose and fatal opioid overdose.

9 Estimate prevalence of opioid use disorder, Hatal opioid overdose,
and fatal opioid overdoes in stgroups of atrisk Veterangi.e.,
homeless, depressed, andabe with PTSD

T 9EFYAYS S¥FSOG 2F GKS ! Qa hLAZ2AR {|
the rates of opioid use disorder and opioid related deaths in Veterans in
Massachusetts.
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Current Status:
Homelessness has been a
persistentsocietalproblem

in Massachusetts and
nationwide for decades.
Despite the length of time
policymakers have
recognized the problem,
accurate and complete data
on individual homelessness
is difficult to obtain
primarily beause data
systems are not well
organized to track a
population that is
periodically transient.

Data Sources

1 Medical claims

1 Hospital, ED, and
outpatient data

1 Death records

1 Ambulance trips

1 Postmortem
Toxicology

1 Prescription Drug
Monitoring Program

1 Substance Abuse

Treatment

Birth records

Dept of Mental Health

Dept of Correction

Houses of Correction

Cancer Registry

Dept of Housing and

Comm Development

T 5SLIJG +SaGSN]
Services

=A =4 -4 4 8 9

Section Il.b Individuals Experiencing

Homelessess

BackgroundHomelessness has been a persistentietalproblem in
Massachusetts and nationwider decades” Despite the length of time
policymakers have recoged the problem, accurate and complete data is
difficult to obtain primarily because @a systems are not well organized to track
individuals experiencing homelessnessome estimatesiowever, do exist. A
2016 pointin-time countin Massachusettfound that roughly 19,600 persons
were experiencing homelessness on a given migiitwhom about two thirds
were persons in families and the remaining one third were single homeless
adults* Pointin-time counts, however, do not adequately capture the issue of

h2dzaAy3a AyadloAtAade
of homelessness maye transient

2N SLIAA2RA0O K2YSt Saa

With respect to risk of fatal and nonfatal opieidlated overdose, a 2002008
study of homeless adults in Boston found that drug overdose was the leading
cause of death for this population, occurring at rates24getimes higher than in
the general population. Opioids were a factor in over 80% of these dé&iths.
light of dramatic recent increases in opieielated fatalities nationally, a more
comprehensive and updated assessment of opioid overdose deaths among
individualsexperiencing homelessness in Massachusetts is warranted.

Basic MethodsGovernment agnciesroutinely collect vast amounts of
administrative data to track events and transactionsese data include
information about homelessness and housing instability in various forms, and
while extensive these data are limited in important ways. Onercoonly cited
limitation of administrative data is the likelihood that some information
recorded is incomplet&® For example, data on emergency shelter utilization
represent one of the most commonly used sources of administrative data to
identify homelessnss but do not identify homeless persons who do not use the
emergency shelter systerther administrative data sources such as medical
records, data collected about ambulance tripad death records include
indicators of homelessness and housing instability, but not all episodes of
homelessness are likely to be captured and diagnosis codes indicating

“®Lee, B. A, Tyler, K. A., & Wright, J. D. (2010). The new homelessness révisited review of

sociology 36, 501:521.

46 https://www.hudexchange.info/resource/5178/201&harpart-1-pit-estimatesof-

homelessness/

47January 14, 2013. doi:10.1001/jamainternmed.2013.1604
8 Accessed atittps://archive.ahrg.gov/data/safetynet/billings.htron 5/19/2017.
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Key FindingWhen relying
exclusively on homeless
specific administrative
codes, only 1% of the
population was homeless
between 2011 and 2015.
However, by linking data
sets togetler and
modeling patterns that
could be related to
homelessness, it was
estimated thatl in25
adults(3.7%)waslikely to
have beerhomeless at
some point between 2011
and 2015

homelessness may not be listed during a medical encounter even for those who
are experiencing an episode tfomelessFor this study, mathematical modeling
was therefore used to project the incomplete parts of data sets in order to yield
a reliable prevalence estimate fordividuals experiencing homelessnéss
Massachusett§’

Analysts used 5,050,639 records that were linked at the individual level across
14 administrative data set3.0 be included, individuals had to have data in at
least one data set in addition to the All Payer Claims Database.

The records were randomlypkit into two portionsg a training data set with 75%

of the records and a test data set with the remaining 2B6melessness was
specifically coded in the All Payer Claims Database, CaseMix (hospital, ED and
outpatient data), ambulance trip, Prescripti@rug Monitoring Prograrand
Department of Mental Health data, and an indicator in any of these datasets
was categorized as a coded instance of homelessi@edictive models using
logistic regression were developed on the training data set to estintede t
likelihood of coded homelessness using more than 100 predictors.

The resulting model was validated on the test data set on the coded
homelessness measure described above and also other related variables. Since
the validation demonstrated that the estismted homelessness values were
predictive of expected outcomes, a final homelessness measure was created
using actual coded values where available and predicted probabilities where no
code existed. These values were examined with respect to fatal and abnfat
opioid overdose to determine the risk for this vulnerable population.

Key Findings:
1 By linking data sets together and modeling patterns that celd
related to homelessness, it is estimated that 1 in 25 ad@l#f) was
likely to have been homeless at some point between 2011 and 2015.

* Qur focusin this wak is primarily on the single adult homeless population with a future analysis

to focus more specifically on the discrete population of persons in families experiencing
homelessnessThis distinction is warranted in light of evidence of differences in the

characteristics of the single adult and family homeless along several dimensions.

*Since the APCD forms the spine of the Chapter 55 data system, all individuals have at least some
data in the APCD.

*LRecords on the use of the Emergency Assistance (EA) family shelter system were available from
the Department of Housing and Community Development (DHCD), but were not included as an
indicator of homelessness in the current analysis, as the intent waketdify the single adult

homeless population as far as was possible with the available data.
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Key Finding39% of
Homeless adultiave had
contact with the Dept of
Transitional Assistance
while 20% have been
recently incarcerated in
Massachusetts jails or
prisons.

Key FindingTheopioid-
related overdose death
rate is 16 to 3@imes
higher for homeless
individualscompared to
the rest of the adult
population

9 At leastthreein eightadults who experienced homelessness between
2011 and 201havea coded diagnosis @f seriais mental illness

2 in 5SHomeless Adulthave been Diagnosed with
a Serious Mental lliness

Serious Mental llines

Mothers with OUD

Select Veterans (defined abov
Young Adults

History of Incarceration

Dept Transitional Assistance

Insured by MassHealth

0% 20% 40% 60% 80% 100%

* Individualsreceivin .
9 %as a total of the homeless population

benefits through DTA.

1 The opioid overdose death rate is between 16 and 30 tiligker for
the homeless individuals compared to the rest of the adult population

Opioid Death Rate 16 to 30 Times Higher
for Individuals Experiencing Homelessness
400

300

200

100

Death Rate Per 100,000

Homeless (Coded) Homeless (Modeled) Not Homeless

Recommendationgor Further Analysis:

1 Build on this initial analysis of the relationship between homelessness
and opioid overdose to assess other questions of interest related to
homelessness housing status. Potential areas for inquiry include:
examining whether homelestatus modifies (either positively or
negatively) the effectiveness of naloxone; assessing whether persons
experiencing homelessness are more likely to experience fatal

*2Coded in one or more of the administrative data sets.
*3The rate is 16 times higher for coded administrative data2®times higher for the modeled
results.
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overdoses in which fentanyl is present; examine health care utilization
patterns amongpersons experiencing homelessness to identify
potential intervention points.

Since the risk of opioid related deathsignificantfor individuals
experiencing homelessness, we should also exaraiia and nonrfatal
opioid overdose specifically among fdies who use the DHCD
Emergency Assistandamily shelter system
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Current StatusSAMHSA
estimated that 1.5 million
adults with serious mental
illnesses (SMI) had misuseo
opioids in theprevious year
While the rate of opioid
misuse is higher in the SMI
population, the impact on
fatal and nonfatal overdoses
is not known.

Data Sources

1 Medical claims

1 MassHealth

1 Hosptal, ED, and
outpatient data

Death records

Dept of Mental Health

= =

Section lllc Individuals with Serious Mental

lliness (SMI)

BackgroundPersons with substance use disorder (SUD) have been found to be
twice as likely to have mood or anxiety aiders>* However, among the

criminal justice involved population, almost half have bottiagnosis of a
seriousmental health conditionand substance use disord&rin January 2017,

the Substance Abuse and Mental health Services Administration (SAMHSA)
edimated that 1.5 million adults with serious mental illnesses (SMI) had

misused opioigin the previousyea®>{ ! a | { !

RS ¥ raiSgRosdbla L | & a

mental, behavioral or emotional disorder (excluding developmental and
substance use disorders) of sufficiehiration to cause serious functional

AYLI ANNYSY (G Ay

Y AYRAGARdZ f Q&

YIF22N t AT

AYGSNI OGAy3a dhelspecifit diaghostié categbrieOnpliided were
mood disorders, schizophrenia, and other psychdtiorders While the rate of
opioid misuse is higher in the SMI population, the impact on fatal and nonfatal
overdoses is not knownThe Chapter 55 data system can shed much light on

these relationships.

Basic MethodsMassHealth prepared data that flagged persons \@llusing
ICD 9 and ICD 10 diagnosis cdoesd in any medical claims administered by
MassHealth This flag was onbvailable fotMassHealth Clientand was based

on the MassHealth definition of SMDther diagnosis groups were examined
using theCase Mix hospital, ED, and outpatient data séfthese included
Stress/Anxiety, Depression, Early On8&HD, andNeuro-Cognitive diagnoses
Comparisons between the SMI group using MassHealth data and the hespital
based diagnoses using Case Mix should be done with caution.

The risk of fatal and nonfatal overdoseay be overestimated if based ¢ime
opioid-related risk for tle populations identified from hospital eventsince
hospitatrelated events may capture persons with more serious conditions tha
those identified through medical claimall five groups examined with respect

to fatal opioid overdose andamparisons were rade to the rest of the adult
population in Massachusettédditional comparisons were made between SMi

and othe at-risk populations.

* Accessed attps://www.drugabuse/gov/publications/drgfacts/comorbiditgddictionother-

mentakdisorderon 5/19/2017.

%5 Accessed atttps://www.drugabuse.gov/sites/default/files/rrcomorbidity.pdn 5/19/2017.

% Accessed atittps://www.samhsa.gov/newsroom/presannouncements/20170124123fh

5/19/2017.
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Key FindingNearly two in
five MassHealth members
with a serious mental iliness
have been homeless for
some periocbf time
between 2011 and 2015.

Key Findings:

1 Roughlyonein four personsagesll and older in the MassHealth
population was identified as having a serious mental illn@$shese
individuals, earlytwo in five havebeen homeless for some period of
time between 2011 and 20hile onein four has been served by the
Department of Transitional Assistance.

Persons with SMare More Likely to be Homeless and
Receive Benefits Through Dept of Transitional Assistance

Homeless

Mothers with OUD

Select Veterans (defined abov
Young Adults

History of Incarceration

Dept Transitional Assistance
Insured by MassHealth S

* Individualsreceiving 0% 20% 40% 60% 80% 100%
benefits through DTA. %as a total of the SMI population 57

*" Since only MassHealth data was used to identify SMI, all pgvgitim SMI in this study were
insured by MassHealth.
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Key FindingThe risk of fatal
opioid-related overdose is
sixtimes higher for persons
diagnosed with a serious
mental illness (SMI) and
three times higher for those
diagnosed with depression.

Of individuals diagnosed with SMI in the MassHealth population, the
opioid-related overdose death rate imore thansixtimes the state
average.

In the Chapter 55 data set, through hospital records msixpersons
was identified having a stress or anxiety diagnasig in 10 persons in
was identified as having a depression diagnasisl onein 40 persons
was identified as having a neuoognitive diagnosis

The opioidrelated overdose death rate was rougltiyo times higher
than the stateaverage for those identified as having a stress or anxiety
diagnosis.

The opioidrelated overdose deathate was roughlyhree times the
state average fothose identified as having a depression diagnosis.
The opioidrelated overdose death rate was rouglsigventimes higher
than the state average for those identified as havimgearo-cognitive
diagnosis

Very High Rates of Fatal Opioid Overdoses for Persons

with Some Mental Health Diagnoses
120

100

~
o

80
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40

. j I I

Anxiety Depressmn ADHD Neuro Cog MA

Deaths Per 100,000

*Amona MassHealth membemnlv

Recommendations for Further Analysis:
1 Examineall deaths that might be considered premattreorderto

better understand whether a larger number of cases involving persons
with aserious mental illnessight actuallybe intentionaldeaths(i.e.,
suicides).

Examine nonfatal overdoses to see if the podion is related to greater
degrees of isolation
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Current Status18 to 25
year olds arghree times
more likely to report past
year illicitdrug
dependence andnisuse
than the general

Datasources

1 Medical claims
1 Hospital, ED, and
outpatient data
Death records
Ambulance trips
Postmortem
Toxicology

= =4 =

Section Ill.dYoungAdults (18¢ 25 years old)

Background9 A 3Kl LISNODSy{ 2 T (538 R0Bperdondaie 3D a

Hp &SI Nhyourdl R dzi *ANatAaEp,yaungadults have a higher

prevalence of prescription drug misuse than any other group with 5.9 percent

reporting nonmedical use in the past morttBetween 2002004 and 2014

2013, heroin use igoungadults increased 108% and fatal overdoses increased
86%%° In 2014 youngadults had the highest prevalence of pgstar heroin use
(0.8%) and prescription drug misuse (12.0%) compared to other age groups.

When examining recent illicit drug ug@ungadults are almosthree times as
likely to report past year ilit drug dependence and misuse as the general
population® Youngadults who use substances are alstee times more likely

to be HIV positive and twice as likely to have past year history of civil
commitment(Section 35jo treatment.

Since pungadultsmayrespond to engagement and treatment differently than

older adults further examination intalevelopmental differences in this age

group and the need to take a tailored approach to understanding their specific

risk factors and treatment needse critial.

Basic MethodsAge is a core demographic variable in the All Payer Claims

Database (APCD) and thymungadults are represented in the Chapter 55 data

LJ2 LJdzt

as fully as they are represented in the APCD. The Center for Health Information
and Analysis (CHIA$timates that annual representation of Massachusetts

residents in the APCD exceeds 9%#ce the vast majority population was
represented, no mathematical modeling or weighting was required.

Key Findings:
1 In generalyoungadults did not overlap with other aisk groups.

Approximately onehird were insured by MassHealt@ne in 20 had

been homeless andnein 20 had a diagnosis for a serious mental
illness.

%8 Accessed altittp://censusviewer.com/state/MA/201®n 5/19/2017.
%9 Accessed atttps://www.drugabuse.gov/publications/researeteports/prescriptionr
drugs/trendsin-prescriptiondrug-abuse/adolescentgoungadults on 5/19/2017.

%0 Rudd R, Aleshire N, Zibbell J, Gladden M. Rudd RA, Aleshire N, Zibbell JE, Matthew Gladden R.
Increasesn drug and opioid overdose death4Jnited States, 2002014.MMWR Morb Mortal

Wkly Rep2016;64(5651):13781382.

% Jones CM, Logan J, Gladden RM, Bohm MK. Vital Signs: Demographic and Substance Use Trends

Among Heroin UsersUnited States, 20062013.MMWRMorb Mortal Wkly Rep
2015;64(26):71925
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Young Adults Had Less Overlap with Other
Subpopulations Examined

Homeless
Serious Mental lliness
Mothers with OUD
Select Veterans (defined above)

Key FindingOf all History of Incarceration

individuals experiencing a Dept Transitional Assistance

nonfatal opiod-related Insured by MassHealth
overdose between 2012 * Individualsreceiving 0% 20% 40% 60% 80% 100%
and 2014, 19% were youndg benefits through DTA. %as a total of the young adult population

adults.Young adults were
189% more likely to be HIV

positive and 79% more like| 9 Of all individuals experiencing a nonfatgiioid-related overdose

to have a history of civil between 2012 and 2014.9% wereyoungadults(they made up 8% of
commitment to treatment the overall population)

within the past year. 1 Youngadults were 189% more likely to be HIV positive and 79% more

like to have a history of civil commitment to treatment within the past
yearthan older adults

Opioid Death Rate is On€hird Lower

Key FindingThe opioid Among Young Adults (185)
relateddeath rate is one 50
third lower for young 8
adults compard to the § 40
rest of the population. =
8 30
)
©
pe 20 12.8
B
Key FindingWhile the 0- ' ,
. Young Adults Other MA Residents (11+)
opioid-related overdose
death rate is lower for f While the opioidrelated overdose death rate is lower fgoungadults,
young adults, it is a critical it is a critical time to intervene since deathtes forolder adults

time to intervene since
death rates for older adults
increases dramatically.

increases dramaticallAmong individuals who had a nonfatal overdose,
there were no differencebetweenyoungadults and older adults in

gender, recurrent overdose, or subsequent fatal overdose.

Recommendations for Further Analysis:
9 Catalog thespecific servicethat are already in place foroungadultsin
order to determine whether moreafnd how many morgeshould be
allocated
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Describe thegeographic distribution of nonfatal overdoses among
youngadults

Determine whethethere are genderspecific risk factors faroung

adults who experience a honfataverdose that have implications for
publichealth interventions or policy.

Examinghe factors associated with engaging in medication treatment
for youngadults(buprenorphine, methadone, or naltrexone) after an
overdose

Evaluate the rates of nonfatal opieidlated overdose in this
population.
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Current Statusthe 2016
Chapter 55 opioid report
found anapproximately 50
times higheropioid
overdose death ratén
formerly incarcerated
people thanamongnon-
incarcerated
Massachusetts residents.
Individuals incarcerated in
Massachusetts jails were
not examined previously.

Datasources

1 Medical claims

1 Hospital, ED, and
outpatient data
Death records
Ambulance trips
Postmortem
Toxicology

Dept ofCorrection
Houses of Correction

= =4 A

= =

Section ll.e PersonsReleased from
Incarceration in Prisons and Jails

BackgroundAt the end of 2011, 7 million Americans were under correwilo
supervision, including 2.2 million held in jail or pri¥®f those incarcerated,
nearly twothirds (1.5 million) have substance use disorders, including up to
one-quarter with opioid use disord&t®*®. It has been estimated that orird

of heroin users pass through correctional facilities anntfalgew inmates with
opioid use disorder receive addiction treatment during incarceration, and rates
of relapse and opioid overdogelated deaths (109 deathser 100,000 person
years, or 15 percent of all deaths among former inmates) are tragically high
following releas& °® %™,

Data from Massachusetts prisons and jails were used inghisrt. The
Massachusetts Department of Corrections (DOC) manages all sevErtzaa
correctional facilities or prisondhe 15 county jail$? or Houses of Correicn
(HOCyre managed by the county sheriffsccording to the DOC, the MA prison
population continued to decline for the fourth year, dropping 15% after a peak
of 11,723 inmates on January 1, 2012 to 10,014 inmates on January 1,TB816.
number of crimiml releases increased averaging 277 per monb2@total)
during 20157 The DOC has acknowledged the drug problem witigrprison

%2 Glaze LE, Parks@rrectional populations in the United States, 20&/ashington DC: U.S.
Department of Justice; 2012.

% Mumola CJ, Karberg Jorug use and dependence, state and federal prisoners, g@dised
1/19/07) Washington, DC: U.S. Department of Justice; 2006.

% Fazel S, Baillargeon J. The health of prisoherscet.2011377:95665. doi: 10.1016/S0140
6736(10)6105% . [PubMed] [Cross Réf

& Karberg JC, James Bubstance dependence, abuse, and treatment of jail inmates,
2002.Washington DC: U.S. Department of Justice; 2005.

% Boutwell AE, Nijawan A, Zaller N, Rich JD. Arrested on heroin: a national opportditgioid
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Key FindingThe majority of
individuals with history of
incarceration have
insurance through
MassHealth42% of former
inmates were considered
homelessand 54% were
considered a having an
opioid use disorder.

Key FindingCompared to
the rest of the adult
population, the opioid
related overdose death rate
is 120 imes higher for
persons released from
prisons and jails.

population” Indeed, the 201&hapter 55 opioid report found an approximately
50 times higheppioid overdose death rata formerly incarcerated people
compared withnon-incarcerated Massachusetts residefts

Basic MethodsThe BDC and theounty-based HO@ata provided a complete

listing of persongref S &SR (G2 GKS aiNBSDGACré&add) (KS
covered theperiod 1/1/2011 through 12/31/201840C records covered a

slightly shorter period, 7/1/2011 through 12/31/2015Sincenearlythe entire

population was representedt was decided that no mathematical modeling

would berequired to estimate the likelihoochtit a person had been released

from a prison or jailThe linkage rate dOCand HOQecords to the APCD spine

were 89.7% and 81.8%espectively’®

Key Findings:

9 During the time period, there werg0,056recently released inmates
from the Department of Correction (BX) and 2D68from the House of
Correction (HQ) for a total 063,956former inmates. Twentfive
percent of Masachusetts prison inmates from @Xeceived treatment
during their incarceratin.

i The opioid overdose death rate is 120 times higher for those recently
released from incarceration compared to the rest of the adult
population.

Opioid Death Rate 120 Times Higher
for Individuals with Histories of Incarceration

2000.0

1500.0 -

1000.0 -

500.0 -

Death Rate Per 100,000

0.0 -

Incarceration History No Incarceration History

" Accessed attp://www.mass.gov/eopss/agencies/do@n 5/19/2017.

5 Accessed ahttp://www.mass.gov/eohhs/docs/dph/stogaddiction/dphlegislativereport-
chapter55-opioid-overdosestudy-9-15-2016.pdfon 5/19/2017.

® For HOC data, incarceration dates are not reported for all county releases, so the full period of
incarceration is not available for the data set. Hampshire and Berkshire counties did not submit
data for FY2012 quarter 2, and Worcesteunty did not provde offender date of birth for

CY2012 through CY2013 Q4, so their information is excluded for this analysis.
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1 Aboutthreein five former inmates were considered homeless (coded
plus estimated)pver halfwere considered as having an opioid use
disorder.Less than 2%ere also among the veterans examinadhis
study.

More Than Half of Individuals witilistories of
IncarcerationHave Been Homeless

Homeless
Serious Mental lliness

Mothers with OUD

Select Veterans (defined abov
Young Adults

Dept Transitional Assistance

Insured by MassHealth

0, 0, 0, 0, 0, 0,
* Individualsreceiving 0% 20% 40% 60% 80% 100%
benefits through DTA. %as a total of the population of former inmates

Key FindingOpioidrelated
deaths have increased over|
12-fold between 2011 and
2015.Nearly one of every

1 Opioidrelated deathsamong persons recently released from
incarcerationhave increased over2¥fold between 2011 and 2015. Two

11 opioidrelated overdose in five deaths were opioigelated corresponding tane of everysix
deaths were to persons wit opioid-related overdoses deaths in the state.

histories of incarceration in 1 In 2015, nedy 50% of all deaths among those released from
Massachusetts jails and incarceration were opioidelated.

prisons.

Nearly Half of All Deaths for Persons Released
from Incarceration (20142015) are OpioieRelated

50%

— ~ <‘___————————-—————__

- ——

30%

20%

10%

0% T T T T 1
2011 2012 2013 2014 2015

Opioid Deaths as % of All Deaths

1 Inmates who died from opioitelated overdoses were significantly
younger than those inmates that died from other caus#®2 vs.46.5

years.
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1 For individuals whdlied, the mean time from release to death was 19
months, ranging from dying within the same month as release (or in
prison) to 58 months lateMhe first month after release proved to be a
critical time period for former inmateOpioidrelated overdose dath
rateswere significantly higher than faubsequent monthg’

Opioid-Related Death Rates for Former Inmates
are Higher in the Month of Release than Later

2]
= 250
(0]
>
c 200 -
o
2
. . 8 150 -
Key FindingOur findings >
also confirm that there is a g 100 1
significantly elevated S 5o -
mortality risk in the earliest @
. . . = 0 - . - . — . . .
time-periods after being 3
[a) Under 1 1-3 months 3-6 months6-12 months12+ months

released from a state
correctional facility, when

compared with other non
critical time periods. 1 Formerinmates who died from opioigelated overdoses were on

month

average younger, more likely to be male, more likely to be White non
Hispanic, more likely to havehggh school education or less, less likely
to be married at or around the time of death, less likely to ba in
management or professional occupation, more likely to baservice
and in farming/fishing/construction profession, and more likely to be
recorded & aveteran on death certificates compared with those who
died from all other reportable causes.

Recommendations foFurther Analysis
1 Examining the impact of treatment on fatal and nonfatal overdose to

determine if specific models are more effectivatwindividuals who
have been released from incarceration.

1 More advanced statistical modeling should be conducted to control for
length of prison time, comorbidities that impact medical care utilization,
and other differences in socioeconomic status.

" Since the data from Houses Correction only included release data and not dates of
incarceration, the analysis focused on data from the Departnoé@orrection.
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Section lIl.f Mothers with Opioid Use Disorder

BackgroundMothers with opioid use disorder (OUD) are a population of
particular concern, since perinatal opioid use is not only associated with adverse
health outcomes for the mother, but also with adgerhealth outcomes for her

Current StatusPregnancy
associated deaths with an
indication of substance use

increased from 14% in 2011 offspring across the life course. While 2013 estimates of current illicit drug use
to 41% in 2014Little is among persons aged 12 and older are higher for men than for women (11.5%
known about the risk of vs.7.3%), research indicates women progress more rapidly to probledf {1§8.

nonfatal opioidrelated
overdose during pregnancy

Th ti f & iat th th i itloi
and following delivery e proportion of pregnanegssociated deaths (deaths during or witline

year of the end of pregnancy) in Massachusetts related to substance use

increased from 14% in 2011 to 41% in 281@pioids were the most common
substance indicated in these deatli#owever, little is known about nonfatal
opioid-related overdoses during pregnancy and following delivBecause
screening of women in primary or prenatal care is not universal, opportiesit
are likely missed to identify women in need@®@t/Devaluation and treatment
referral. The breadth of the Chapter 55 data set provides an opportunity to
better understand whether pregnant women and new mothers with OUD are at
greater or lesser risk oafal and nonfatal overdose compared with new
mothers who do not have an OUD and understand the timing of overdose
events during the prenatal and postpartum periods. By linking the data of the
mother and child, the Chapter 55 data set allows close traakirige impacts

on the substancexposed dyad and estimation of future risks.

Basic MethodsA cohort of women who delivered a live birth in Massachusetts
between 2011 2015 was identified by linking birth certificate records to
maternal records in théll Payer Claims Database (APCD). Infant diagnosis
codes fomeonatal abstinence syndrome (NAS) documented in APCD and
CaseMix were also linked to mothers via birth certificate records. Fatal and

Datasources

M Medical claims
1 Hospital, ED, and
outpatient data

1 Death records

q Birth records nonfatal opioid overdose events were identified using CaseMix hospital records,

f  Ambulance trips MATRIS ambulance records, and deathifieates. Women were classified as

1 Postmortem having evidence of OUD if any of the following were documented during the 5
Toxicology year time period:

i Substance use
treatment records
Prescription records

. Derrington TM, Bernstein J, Belanoff C, Cabral HJ, Babakkahése H, Diop H, Evans SR,
Kotelchuck M. Refining Measurement of Substance Use Disorders Among Women-&e@tiihd

" =4

Age Using Hospital Records: The Development of the Exibntion Substance Abuse Need for
Treatment in Women (EMSANY) Algorithm. Matern Child Health J. 2015; 19:2783

" ACOG Committee Opinion No. 422:ri&k drinking and illicit drug use: ethical issues in obstetric
and gynecologic practice. Obstetrmsd Gynecology. 2008; 112(6):1449.

8 Harrison PA, Sidebottom AC. Systematic prenatal screening for psychosocial risks. Journal of
Health Care for the Poor and Underserved. 2008; 19(1326.840i:10.1353/hpu.2008.0003.

8 Massachusetts Department of PitcbHealth, unpublished data.
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Key FindingMothers with
OUD had a significantly
higher ceoccurrence of
mental health diagnoses.
82% of mothers with an
overdose during pregnancy
or the first year postpartum
had adiagnosis of
depression compared with
63% of mothers with OUD
and 18.0% of mothers
without evidence of OUD.

A fatal or nonfatal opioid overdose

A diagnosis code related to OUD

A claim for methadone or prescription for buprenorphine
Record of opioidrelated enrollment/treatment in the Bureau of
Substance Abuse Services (BSAS) database

1 Record of opioidelated treatment while incarcerated

=A =4 =4 =

Finally, data from APCD, Case Mix, birth certificate records, and BSAS were used
to describematernal sociedemographic and substance use characteristics

Key Findings:

1 A majority of mothers with OUBad interaction with the Department of
Transitional Assistance, were insured by MassHealth, and had evidence
of serious mental illness. One in sedha history of incarceration in
Massachusetts prisons and jails

Mothers with OUDHad High Rates of Homelessness and
Serious Mental lliness

Homeless

Serious Mental lllness

Select Veterans (defined abov
Young Adults

History of Incarceration

Dept Transitional Assistance
Insured by MassHealth

0% 20% 40% 60% 80% 100%
%as a total of the population of mothers with OUD

* Individualsreceiving
benefits through DTA.

I Compared to mothers without evidence of OUD or overdose, mothers
with a fatal or nonfatal overdose and mothers with OUD were
significantly more ligly to be less than 30 years old, White Adispanic
race, born in the United States, unmarried, without paid employment,
less educated, receive their prenatal care at a hospital clinic, and have
public insurance.

1 Mothers with OUD had a significantly higle®-occurrence of mental
health diagnoses.

0 82% of mothers with an overdose during pregnancy or the first
year postpartum had a diagnosis of depression during the study
period compared with 63% of mothers with OUD and 18% of
mothers without evidence of OUD
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0 79% of mothers with an overdose during pregnancy or the first
year postpartum had a diagnosis of anxiety during the study
period compared with 62% of mothers with OUD and 18% of
mothers without evidence of OUD.

1 More than a third (38.3%) of deaths amongmen delivering a live
birth between 2011and2015 were fatal opioidelated overdoses,
compared to a fifth (19.9%) among women who did not deliver a live
birth.

1 The fiveyear opioidrelated overdose death rate of mothers with
evidence of OUD was 321 timleigher than the rate among mothers
without evidence of OURNd the opioidrelated overdose death rate
among mothers delivering an infant with NAS was 27 times higher than
the rate for all other mothers.

o . Opioid Death Rate More than 300 Times Higher
Ke_y _Flndlngfl'he fiveyear for Mothers with OUD
opioid-related overdose -
death rate of mothers with S 1000
evidence obpioid use S 800
disorderwas 321 times = 600
higher than the rate among a
mothers without evidence £ 400
of opioid usedisorder. T 200

o Mothers with  Mothers Mothers of  Mothers of
evidence of without NAS infants infants without
OouD evidence OUD NAS

1 Among women with OUD, women who delivered a live birth between
2011-2015 were 21 timeslesslikely to have a fatal overdose compared
to women who did not deliver a live birth
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Key FindingThe opioid
related overdose rate
increases almost fotiold
between the third trimester
of pregnancy and the first
six weeks postartum. They
are highest six to 12 month
postpartum.

Rate of Opioid Overdose Events Increase Sharply After
Delivery for OUD Mothers

1 year before delivery, prior to conceptio
First Trimester

Second Trimester

Third Trimester

Ot 42 days after delivery

43t 180 days after delivery

181t 365 days after delivery

0 1 2 3 4 5
Overdose Events / 1 Million Person Days

1 Rates of opioidelatedoverdose decrease during pregnancy and are
lowest during the second and third trimesters, but significantly increase
in the postpartumperiod, with the highest ratesixmonthst oneyear
after delivery.

Recommendations for Further Analysis:
9 Assess the impact of treatment engagement and retention on maternal
overdose during the postparturperiod.
1 Determine factors that may predict or protect against overdose among
mothersin the first year postpartum
9 Evaluate infant outcomes for women who have nonfatal overdose
events during preghancy
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Section lllg Estimating Opioid Burden for All
Massachusett€€ommuniies

Current StatusOther than BackgroundThe scope of the data assembled for the Chapter 55 project has

counts of opioidrelated enabled the Department of Public Healthégamine trends in the data for small
deaths(which are unstable communities, which is a process that has not previously been posSialedard
for smaller communities statistics, based on very limited data, do not lend themselves to making clear
little is known about the statements about the burden of specific health conditievisen community

burden of the opioid crisis
in all 351 Massachusetts
communities.

populations are smalHowever, by linking the Chapter 55 data at the
community level, it is possible to gain insight into the opioid burden for all
Massachusetts communities.

Basic MethodsA fourstep process was used to estimate oveoglioid burden

for all towns in Massachusettdn assumption was made that the overall
burden of the opioid crisis at a community level could best be measured using
multiple data points that captured different aspects of the crigiile some
measures migt be higher in one town and lower in anotheonsidering

multiple measurescross timevould make the results more reliablélhe

graphic below depicts the basic approach of combining yeaiagreliable

data, adjusting the population for very smalitos, and using multiple data
sources to make all estimates more accurate.

Step 1(Combine Yearsfiveraging across years or computing rates for
multiple years tends to produce more reliable estimateBecause some
data elements were available for allars only datafrom 2013 and 2014
were usedfor this analysis

Step26 ! &S hyf & 2 KEstimdlng raesSforvdrysmal v Y
communities is difficult, because isolated events can alter rates
dramatically It was necessary to determine the pointwahich data vere
reliable enough to us& This was called théareshold of stabilityThe
threshold was established to be 3,000 residents.

82Since the opioid crisis in Massachusetts accelerated in 2012, no data prior to 2012 was used in the analysis.

Beo2 Sailotrak 2dNd GEKNBAKRIR IRF &KS 0ATMGRI NR RSOAL GA2Y
eachof the 4 measures using differepbpulation cut points fothe communitiesCommunity population size

was determined using the 2010 US Cendlugtiple population cut points weréested to determine the

appropriate thresholdall communities, 1,008,000, 3,000 and 20,000 residents. For all four measures, the

standard deviation of the rates stabilized once when communities with 3,000 residents or more were

considered.
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Step 3(Make Small Towns Seem Biggafjer determining thethreshold of
stability, data for the 75 smallest towns Massachusetts were adjusted so
that changes in rates would be similar to a town of 3,000 pedble.

Step 4(Find Data with Similar Patterag he level of community burden

was estimated using information about fatal opioid overdoses for residents
of a communitynonfatalopioid overdoses for residents of a community,
Naloxonekits distributed to communities, and the number of infants born
with neonatal abstinence syndrome (NAS) to mothers who lived in these
communities.These four data points were chosen because they were
expected to show similar changes over time and across communities. If a
community was high or low on one measure, it wouldsbailarly high or

low on others®

Key FindingsA measure of the overall burden of the opioid crisis on the
community level was developed using four data points (described above) that
captured different aspects of the crisis. The map below shows the huuteall
351 Massachusetts communities dividedduntiles (i.e., five equallgized
groups ordered from lowest to highest burdendhe darker the shade, the
higher the burden of opioid use in that community.

84A Poisson probability of the number of actual events occurring in each commuastgomputed for each

of the 4 measuresThat probability was compared to the probabilities computed for rates for a hypothetical
town of 3,000 peopleThe rate for the hypothetical town replaced the rate for the smaller commuaitypake

it more reliableover years.

 The actual rates for larger towns and estimated rates for smaller towns were analyzed using a
principal components analysis. A one component solution was clearly indicated as it accounted for
nearly threequarters of all differences. Therefn adding together standardized values for the

four measures was a reliable way to estimate the opioid burden on a community level.
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Opioid Burden in Massachusetts Communities (2013-2014)

Level of Opioid Burden
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Recommendations for Further Analysis:

1 Acomprehensive geospatial analysis of opioid burden should be
conducted at the micrageographidevel (e.g., census tract, block group,
block) to identify neighborhood level burden.

1 Hotspot cluster analysis should be conducted at the census tract or
blockgroup level to identify statistically significant clusters of opioid
burden on the neighborhood level across Massachusetts.

1 A thorough geospatial analysis should look at the relationship between
local opioid burden and available services suchresrmacies SEPs,
OEND, MAT, detox programs, hospitals, etc.

1 A composite variable for available services should be developed and
mapped geospatially. Several variables should be considered for this
composite variable:

o Numerator: naloxone distribution, number of pgle receiving
medication assisted therapy (MAT: methadone maintenance,
buprenorphine, suboxone), number of people in drug
detoxification programs;

o Denominator: number of people with opioid use disorder (OUD)

1 Development of novel variables and analyseadsess access to
services should be considered:

o0 MAT services received per 1,000 fatal overdoses; MAT services
per 1,000 people with OUD;
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0 Naloxone kits distributed per 1,000 people with OUD

o0 Ratio: number of providers to number of people with OUD
Statistich models should be considered to identify commuséyel
factors associated with opioid burden and access to services.
Trends in opioid burden should be examined in order to make estimates
of future risk on a community by community basis.
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Appendix A: Dataset Descriptions

Thediagram below shows the 2fatasetdinkedto produce this report Sixteen of the data sets were
linked at the individual level whilsixdata sets provided additional community level data either at the
town or zip codedvel. The MassHealth data also included service flaggtbviduals receiving services
from the Department of Children & Families, the Department of Youth Services, the Department of
Developmental Services, the Department of Transitional Assistancehamdassachusetts Commission
for the Blind®®

Chapter 55 Data Mapping

Data Sources Chapter 55 Data Structure System Attributes
PUbI'.C Healt.h ) e Linkage at individual level
Medical Claims & Hospital « Longitudinal (5 year history)
MassHealth » Data encrypted in transit & at rest

e Limited data sets unlinked at rest
¢ Linking and analytics “on the fly”
¢ No residual files after query
completed

¢ Analysts can’t see data

Mental Health o
Public Safety Treatment

lails & Prisons

Other Law Enforcement
DHCD (Homelessness)

MATRIS
(EMS)
i ¢ Automatic cell suppression
Veterans’ Services .
. Birth :
Service Flags Records NN [ O
APCD

Cancer

ENEEDEEENENE

Aggregate (Town, Zip, etc.)
Spine

- 3 >
Community Level Data Children & Transitional
Families Assistance
7
! I Dep‘l.Dew
3 [[seniess |
Youth Commission
Services for Blind

Hospital Veterans'
. DHCD
an d ED a .

Theremainder of Appendix A providesdescription of each of th22 datasets used for this report. Each
description outlines the information collected, the frequency, the limitations, the lag time between data
collection and data availability, the relevance to opioids, and the authorization for collecting the data.

Drug Seizure
Data

B With the exception of data from the Department of Transitional Assistance, the data in the service flag fields was poorly
populated and therefore was not used in this report.



Regstry of Vital Records and Statistics (RVR&Death Record®
What data are collectedOpioidrelated deaths are the primary focus of this work and the most basic
source of this information comes from death certificates filed with the Registry of Vitar&eand
Statistics (RVR3)he official cause of death and the manner of death (i.e., intentional, unintentional,
or undetermined) are assigned by physicians and medical examiferk.death certificate also
includes demographic information such as ageg, Hispanic ethnicity, gender, educational
attainment, marital status, and occupationhese basic demographics are recorded by the funeral
director and are typically provided by a family member.
Availability of data:Mortality information is reportectlectronically using the Vitals Information
Partnershif’® (VIP) The VIP system is wdiased and receives information 24 hours a day seven days
a week For analytic purposes, data can be exported from VIP with all the data elements listed above.
Opioidrelated deaths and other complex cases are almost always referred to the Office for the Chief
Medical Examiner (OCME) for determination of cause and manner of ddathresults in a
reporting lag for these death3hat said, basic data on demoghigs is available on a neggal time
basis.
Limitations of the data:As legal records, the information recorded on death certificates is
considered highly accuratelowever, some information like race, Hispanic ethnicity, educational
attainment, marital fatus, and occupation are not always fully populat€duses of death from the
OCME often lag the date of death making some elements of death data less timely than others.

Bureau of Substance Abuse Services (BEASubstance Abuse Treatment Data
What data are collectedMassachusetts Bureau of Substance Abuse Services (BSAS), of the
Department of Public Health, is the single state authority responsible for regulating and licensing
substance abuse treatment provideihe services provided range from &edetoxification to
residential and outpatient based servicédl treatment providers who receive funding from BSAS are
required to submit data to BSAS to carry out the responsibilities listed under th& teawrequired
data fields include but are noinited to client characteristics, enroliment information, disenrollment
information, services and outcomeSurrently, only treatment providers that receive funding from
the Department submit this data to BSAS.
Availability of data:Processing of linkedients also allows us to construct treatment episodes and
entire client historiesThere is ane to twomonth lag between the time the data are reported and
the time it is available for analysis/reporting from BSAS.

87 Accessed atttp://www.mass.gov/eohhs/gov/departments/dph/programs/admin/dmoalvitalsh 5/19/2017.

# The colection of death certificate data is authorized by MGL Chapter 46.

8 Accessed atttp://www.mass.gov/eohhs/gov/departments/dph/programs/admin/dmoayvitals/vitaisformation-
partnershipvip.htmlon 5/19/2017.

% Accessed atttp://www.mass.gov/eohhs/g@v/departments/dph/programs/substancabuse/on 5/19/2017.

I The collection of detailed substance abuse treatment by BSAS is authorized under MGL Ch.111 B and E. All treatment
providers are required to submit data to BSAS to carry out the responsiliktied under the law. The regulations
promulgated to carry out these responsibilities require the providers to submit data in a timely manner. The required data
fields include but are not limited to: client characteristics, enrollment, disenrollment irdtian, services and outcomes.
Currently, only treatment providers that receive funding from the Department submit the required data to BSAS.
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Limitations of the dataThe BSAS dat®t poses several limitations. First, BSAS data does not
represent all substance abuse treatment provided in the commonwealth. BSAS only collects data
from its contracted providers. Of the data that is submitted to BSAS, outpatient treatment data is
incomgete and does not include all ndBSAS paid servicdSAS does not collect data from

providers that prescribe Vivitrol or from negontracted Buprenorphine providers. At the time of this
analysis, Methadone data was incomplete. Due to challenges assibiiterecent system changes
related to data submission, some Methadone providers have been unable to submit data. Data
collected in regards to section 35 commitments are incomplete in the BSAS data set. For example, in
2015 there were 2,068 Section 35 cmitments served in settings outside the scope of data
submitted to BSAS (e.g. MASAC and MCI Framingham). As a result of these data limitations, it is
possible that some of the analyses using BSAS treatment data may provide an incomplete picture.

Prescription Drug Monitoring Program (PDMP§ Schedule 1l through V medicatiotis
What data are collectedinformation about filled prescriptions for schedule Il through V medications
is reported electronically each business day to the Prescription Drugtddimg Program (PDMP) in
0KS 5SLINIYSYyld 2F tdzwoftAO | SHfiKQa hFFAOS 2F t NBa
Massachusetts community, hospital outpatient and clinic pharmacies as well as frenfistate
mail order pharmacies that delivéo patients in MassachusettSchedules Il through V medications
consist of those prescription drug products with recognized potential for abuse or dependence (e.qg.,
narcotics, stimulants, sedative§jonsequently, they are among those most sought figitibnd non
medical useThe specific medication as well as the dosage and the number of pills or amount are
also capturedIn order to facilitate the monitoring of individuals who receive scheduled medications,
basic identifying information like full n@e, gender, date of birth, and full address are also recorded
as well as information about the prescriber and dispensing pharmacy.
Availability of data:PDMP reporting is comprehensive for pharmacies within the Commonwealth
with very few instances of necompliance among pharmacieRDMP data arrives daily and is
considered complete and accurate for export and analysis within approximately two weeks.
Limitations of the data: Thé®DMP dataset has a few noteworthy limitatioR#&st, methadone clinics
do notreport to the Massachusetts PDMP as they are exempt by statutory langBpgeifically, the
PDMP only collects data on prescriptions dispensed, and methadone in clinics is administered
pursuant to medical order, not prescriptiollethadone is only included when prescribed for pain.
Second, controlled substance prescriptions dispensed by Veterans Administration (VA) facilities are
not included.This represents a high risk population and a significant dataTdayl, prescription
drugs that are obtained illegally (e.g., stolen, purchased on the street, etc.) are a potentially
significant contributor to the opioid overdose epidemic and are not captérédit KAy 'y AY RA GA|
PDMP history, but may be captured by the OCME toxicologgssiFinally, a filled prescription
should not be interpreted to mean that an individual took all or even any of that medicéfioking

92 Accessed atttp:/ /www.mass.gov/eohhs/gov/departments/dph/programs/hcg/dregpntrol/PDMP/on 5/19/2017.

BeKS 5SLI NIYSYd 2F tdotAd 1 SIfGKQE hTFAOS 2F t NBAONRLIIAZY a2
Massachusetts Prescription Monitoring Program (MA PDMP992 pursuant to joint regulations (105 CMR 700.012) with the

Board of Registration in Pharmacy (247 CMR 5.04).
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these records with toxicology data can provide some insight into the proportion of scheduled
medications that are #gally diverted for other purposes than originally intended.

Massachusetts Ambulance Trip Record Information System (MATRi®)ffice of Emergency Medical

Services (OEM3)
What data are collected¢ KS 5SLI NI YSyid 2F tdzof A O idnS(OEMSKQa h ¥ T
established the Massachusetts Ambulance Trip Record Information System (MATRIS) in December
2010 as a statewide system collecting emergency medical service (EMS) incident data from licensed
ambulance serviceslnder EMS System regulations, artamce services are required to document
each EMS call and include the data elements pertaining to the call specifically refenemced
administrative requirement issued by OEMS governing the statewide EMS minimum data set.
MATRIS data elemendse basedn the National Emergency Medical Service Information System
(NEMSIS) Version 2.2.1 dataset standard developed in Z0@5includes demographic, clinical,
operational, and billing datddemographics required are patient age, birth date, gender, anepati
home addressAlso required are incident type, incident address, dates, times, destination facility
type, destination facility name, and destination facility addré&aient name is not currently
required but is submitted approximately 70% of the tilMATRIS can identify nonfatapioid-
related events, even when the patient refuses transport to the hospM&ITRIS tracks when
Yyt 2E2yS 61 a4 RYAYA&GGSNBR SAGKSNI o6& (GKS 9ac¢ 2NJ |
or bystanders (friendgamily).Evaluation on interventions provided by EMTs can be performed to
correlate survival and other outcome rates when linked with outcomes from ED and death data.
Availability of data:Ambulance incident information is submitted into the MATRIS secure website
electronically from all licensed ambulance services in Massachusetts within 14 days of the call;
however frequency of submission varies by senfi¢any of the larger ambulance séces have
automated daily submission, while others can take longer to suldrhére are currently over 6.4
million ambulance trip records in MATRTBere were 1.3 million records in MATRIS for incidents
occurring in both 2013 and 201%here are 1.4 mithn for 2015 available for future analysis.
Limitations of the dataMATRIS has several limitatiofi$ie first is that the NEMSIS standard does
not specifically identify incidents as being opidldS € I § SR o6 dzi NI 0 KSH) aLIR2A&A2Y A
second, the dta are not uniformly reported by EMS provideFse third limitation is that the overall
usability of the data submitted by ambulance services varies by provider, with roughly 30% of the
provided data being partially or completely unusalilbese issuesra partially mitigated through
the integration with other datasets listed abovénally, whether a specific ambulance trip involves
an opioid overdose is not a simple judgmehte classification of opioid trips was based on an
algorithm developed in coapction with the Centers for Disease Control and Preveniibieir
assistance was invaluable.

% Eor more information seavww.mass.gov/dph/oems/matris
% The collection of detailed ambulance trip data by OEMS is authorized under 105 CMR 170.345(B).
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Registry of Vital Records and Statistics (RVRSBirth Record®’
What data are collectedThe collection and dissemination of this data are to facilitate the
surveillance of births and birth trends in the state of Massachusetts, including those based on
demographic information and data on birth outcomé&sata are reported to the Registry of Vital
Records and Statistics (RVRS) by all licensed birthing hoapitalérthing centers and by city and
town clerks if they are establishing a home birth that occurred in their city/town in Massachusetts.
The birth data contains identifying information about the parents of record and the difilese data
are critical tounderstand the health risk to a mother who delivers a Substance Exposed Newborn
(SEN) or an infant witNeonatal Abstinence Syndrome (NAS).
Availability of data:Natality information is reported electronically using the Vitals Information
Partnership (VIP® The VIP system is wélased and receives information 24 hours a day, seven days
a week.Substantial quality control efforts are required to assess the accuracy and completeness of
birth records.As a resultthe final dataset of birth records is usyadivailable by May of the following
year.
Limitations of the data:As legal records, the information recorded on birth certificates is considered
highly accurateHowever, some information like race and Hispanic ethnicity are not always fully
populated.

Massachusetts Cancer Registry (M&ER)Cancer Staging’
What data are collectedThe Massachusetts Cancer Registry (MCR), a database managed by the
Department of Public Health, is a populatibased registry that tracks the incidence of cancer within
the Canmonwealth.Since 1982, the MCR has captured key data elements such as date of diagnosis
and cancer stage at diagnosis, in addition to various demographic data elefRentkis purposes of
this work, MCR data was included because palliative treatmenaferstage cancers often includes
the use of opioid medications to control paBeing able to distinguish those cases of high opioid use
for cancer treatment from cases where an individual may be abusing prescription medications was
critical to this study.
Availability of data:Reporting facilities are required to report case levatadto the MCR within 180
days of diagnosis or first date of patient interactiédmalysis of supporting documentation related to
determining thestageof a cancer also takes considerable timigpically, MCR data availability lags
the calendar by approxiately two years.
Limitations of the data:Defining the stage of a cancer is not an exact scidhtebased on a
number of written reports and laboratory testSurthermore, not all cancers cause significant pain
even in late stage§hese data can prade an indication that medications may have been prescribed
for pain but they cannot definitively rule out the possibility that there was underlying abuse.

% Accessed attp://www.mass.gov/eohhs/gov/departments/dph/programstinin/dmoalvitals/ on 5/19/2017.

" The collection of Confidential Birth Information is authorized under 105 CMR 350.000.

% Accessed atttp://www.mass.gov/eohhs/gov/departments/dph/programs/admin/dmoal/vitals/vitalsformation
partnershipvip.htmlon 5/19/2017.

% Accessed atttp://www.mass.gov/eohhs/gov/departments/dph/programs/admin/dmoa/canceggistry/ on 5/19/2017.

1% The collection of detailed cancer incidence and staging by the MCR is authorized under Chapter 111, Section 111B.
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Office of the Chief Medical Examiner (OCMEY Circumstances of Death and Toxicology Rep8fts
What data are collectedThe OCME, a part of the Executive Office of Public Safety and Security,
gathers a great deal of information about unattended and other deaths where the underlying causes
may not be apparentNot of all of the information collected is lant to opioidrelatedoverdose
deaths, so the work reported here has focused ond¢lieumstances of deattecorded on the OCME
intake forms and the toxicology reports used to determine the cause of d&éathdata field labeled
GOA NDdzYy a i | y 9 § lrief Aafrative $hiat didsaribes the setting and environment of an
unattended deathlt is often written by the State Police in the case of acute opieidted
overdosesThese narratives are analyzed by searching for the presence of key Whedgcology
reports describe the presence of hundreds of specific chemical compounds that might be found in
the body of the decedentThis study has focused primarily on the presence of natural and synthetic
opioids.
Availability of data:The intake forms thatontain thecircumstances of deatharratives are usually
available within about 72 hours of a case being accepted by the OMiEology screening and
confirmatory tests are conducted by the Crime Laboratory run by the Massachusetts State Police as
well as the NMS Labs (Willow Grove, Pgxicology tests lag the date of death by about 60 days.
Limitations of the data:Written narratives will provide initial impressions of the circumstances of
death.As first impression, these can be misleading in soase€Final causes of death must be
provided by physicians and medical examin&isxicology results can be extremely complex to
interpret.[| S@St a 2F RNMHzA& F2dzyR I RSOSRSydaQa (AaadzS
tissue, and othefactors.Many drugs also metabolize into a variety of different chemical
compoundsFor all these reasons, toxicology results are generally examined in broad categories to
simplify interpretation OCME data are connected directly to the death records usamge, date of
birth and date of death. Anique OCME ID numbés used to link to toxicology reportSinally, the
vast majority of the toxicology records for early 2013 were only available on paper and thus not
practical to include in this report.

CaseMix Databasé® ¢ Inpatient hospitalization, emergency department visits, and outpatient
observations managed by the Center for Health Information and Analysis (CHIA)
What data are collectedThe Case Mix data contains all inpatient hospitalizations, emesge
department visits, and outpatient observation in the statéassachusetts acute care hospitals are
required to submit Case Mix data to the Center for Health Information and Analysis (CHIA) in order to
track disease burden and associated costs statevidé¢ailed information is available for each
encounter, including geography (e.g., zip code, town, county, state, country), demographics (e.g.,
age, race, ethnicity), and costs by service (e.g., medical/ surgical, behavioral health), admission and
discharg dates, diagnosis, and the facility providing patient c&a&se Mix data can identify
individuals who received past treatment for a substance overdose including healthcare encounters
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Accessed dhtttp://www.mass.gov/eopss/agencies/ocmeh 5/19/2017.

The collection of death certificate data is authorized by MGL Chapter 38.

Accessed atttp://www.chiamass.gov/casenix-data/ on 5/19/2017.

Massachusetts acute care hospitals are required to submit Case Mix data in accordance with Regulation 114.1 CMR 17.00.
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associated with detoxification, psychiatric care, and overdose bas@domedures rendered or
diagnoses made when these services are offered by azarte hospitals.

Availability of data:The Center for Health Information and Analysis (CHIA) receives data quarterly.
Significant work is required to clean and harmonize thea@daross hospital#\s a result, there is
approximately a one year lag between final data submission to CHIA by acute care hospitals and
receipt of the data by DPH and other approved organizations.

Limitations of the dataThe Case Mix data does rintlude hospital services rendered to
Massachusetts residents by ndtassachusetts hospitals or hospitals operated by the Veterans
Administration (VA), thus reducing the observable analytic univ&iseilarly, CHIA does not
currently collect informationrbm behavioral health hospital®emographic data included in Case
Mix is not considered as accurate as those recoded on birth of death re€wdsequently, the
linkage of these records to other datasets may be incompletethermore, the coding of

encaunters for overdose or for behavioral health services is not considered fully compietdly

and possibly most important for the Chapter 55 project is that Case Mix data are available on a
Federal fiscal yeal.he most recent data available is througB®2014 which means that any data
on nonfatal overdoses, substance abuse treatment, or mental health diagnosis ciidest e
captured in the final three months of the study peridde low linkage rate for infant records
produced a smaller number ofA$related records for mothers.

Non-Scheduled Pharmacy Claifidc Massachusetts All Payer Claims Database (APED)
What data are collectedThe Massachusetts All Payer Claims Database (APCD) is managed by the
Center for Health Information and Analy§8HIA)The APCD contains health guitarmacy
insurance claims data from the approximately 80 private health care payers, public health care
payers (including Medicare and MassHealth) and pubdichported managed care organizations and
senior careorganizations across the entire state of Massachusé&tte. APCD insurance eligibility files
include basic identifying information like full name, address, gender, date of birth, race, ethnicity,
and Social Security numbéfost APCD data requested from IBHocused on pharmacy claims for
non-scheduled medications.
Avalilability of data:The APCD is overseen by CHIA, the independent state agency responsible for
collecting, cleaning, maintaining, and managing access to the Data.are reported out once agr
and each report contains all data from the previous calendar yda.newest version is available
approximatelysixmonths after the close of the preceding calendar year.
Limitations of the dataThe APCD forms the backbone or spine of the linkedsdéddts
completeness and accuracy are critical to the entire eflortecent years, CHIA has expended
significant resources to link records across payéng. current APCD contains roughly 15 million
unique records which is substantially above ther@iBion residents in Massachusettgdost of these
records are single records unconnected to a full set of identifiable recOttier analyses
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Accessed atttp://www.chiamass.gov/maapcd/on 5/19/2017.

CHIA has statutory authority to collect data from both public and private health care payers under Massachusetts General
Laws Chapter 12C, section 10. By July 2010, Regulations 114.5 CMR 21.00 and 114.5 CMR 22.00 formally established the APCD
in Massachsetts.
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undertaken for this project suggest that the unique records prepared for the APCD serve the purpose
intended.OthSNJ {y26y fAYAGFIrGA2ya 2F GKS 't/ 5 AyOftdzRS S
¢wL/ ! w9k+SGSNIFyQa 1 SIHfGK ' RYAYAAGNI GA2yS FyR (KS
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CAylLfttes KSIfOGKOINB aSNWAOSE LINPGARSR odzi LI AR ¥
payment for a convenience care clinic service like a strep throat culture, are excluded because these
services do not generate claims.

Department of Correction (DOEY ¢ Incarceration and Treatment®
What data are collectedThe Department of Correction (DOC), a part of the Executive Office of
Public Safety and Security, is required by statute to maintain adequate records of persons committed
to the custody of thébepartment. In addition, DOC must establish and maintain prograf
research, statistics, and planning, and conduct studies relating to correctional programs and
responsibilities of the Department. To achieve those goals, DOC maintains a database of individuals
incarcerated in Massachusetts prisons. This databasedes the substance abuse treatment
received by prisoners. Identifiers like full name, gender, date of birth and Social Security numbers are
also included.
Availability of data:As releases from prison are routine, these data are kept current. Releages fro
January 1, 2011 to December 31, 2015 were included.
Limitations of the dataDOC data includes incarcerations for those in prison and does not include
data for people in jails or houses of correction (HOC). That data is separate and does not include all
the same information as the DOC data. Analyzing only the DOC data could yield misleading results
since HOC serves a higher volume of inmates per year in comparison to DOC, primarily due to shorter
sentences and those waiting trial withirQ€ An additionalimitation arises if residents of
Massachusetts are incarcerated outside of Massachusetiisaaglata is not captured bpOC.

Department of Mental Health (DMH{°
What data are collectedThe Department of Mental Health, as the State Mental Health Authori
assures and provides access to services and supports to meet the mental health needs of individuals
of all ages, enabling them to live, work and participate in their communilies.Department of
Mental Health (DMH), under the umbrella of the Execai®ffice of Health and Human Services
(EOHHS), is required by statute to maintain adequate records of persons receiving services of the
department. This database includgsychiatric hospitalizations, substance abuse treatment and the
desire for change anstage of change, loss of housing, incarceration, use of crisis stabilization beds
and employment statubetween January 1, 2011 and December 31, 20déntifiers included
gender, race, and age.
Avalilability of data:Different programs and services progitiby DMH are kept current and are
available for the period from 1/1/2011 through 12/31/2015.
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Accessed dittp://www.mass.gov/eopss/agencies/do@n 5/19/2017.
The collection of detailed incarceration data by DoC authorized under MGL c. 124, s. 1(j) and MGL c. 124, s. 1(k).
Accessd athttp://www.mass.qgov/eohhs/gov/departments/dmhon 5/19/2017.
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Limitations of the data;The Chapter 55 DMH data only includes data for services provided by DMH
such as Community Based Flexible Supports (CBFS) and Clubdwlitien @rograms. It does not

include routine or crisis mental health services provided in hospitals, emergency departments, and
the private offices of licensed mental health providers. Some of these data can be found in the APCD
and Case Mix data sets.

Department Housing and Community Development (DHEM) Family Homelessness
What data are collectedDHCD's mission is to strengthen cities, towns and neighborhoods to
enhance the quality of life of Massachusetts residents. This agency provides leadamstegsional
assistance and financial resources to promote safe, decent affordable housing opportunities,
economic vitality of communities and sound municipal managenieHCDOrollects and maintais
data on all persons receiving services from the Departirenr this report, DHCD created a subset of
the records of families (heads of household) who received services from the Emergency
Assistance Program between January 1, 2011 and December 31, 2015. Identifiers included
gender, race, age, veteran status asidability.
Availability of data:Different programs and services provided by DMH are kept current and are
available for the period from 1/1/2011 through 12/31/2015.
Limitations of the dataWhile DHCD offers supportive services for individuals who ameeless, the
Chapter 55 data only includes services provided to families. The linkage to the APCD is made through
the listed Head of Household in the DHCD data set. This may represent an underestimate of housing
instability even for individuals within fafi@s because only the head of household is linked to the
APCD.

5SLI NIYSyid 2F =+ 8 (i"SoBengflis@rograsanSI3A OSa 05+{ 0
What data are collectedt KS YA aaiazy 2F GKS 5SLINIYSyd 2F +£SGS!
chief advocate for the nearly hatihillion veterans of the Commonwealth and their families. DVS
SadlofAakKSa LRfAOEY LINRPLRaSa fS3araf lgiam®iy>s Sy adz2NB
AyOf dzZRSR Ay (GKS D2@SNYy2NRa 060dzRISGEZ FyR NBLINBASy
the General Court. In addition, DVS represents all state agencies and individual veterans before the
federal Department of Veterans Affairs in adag federal compensation and other benefits that
might be availableDVS collects information of all Massachusetts veterans receiving benefits through
DVS. Among other data, DVS collects data on persons who received DVS medical, housing or other
benefitsfrom DVS through communities. Identifiers included name, date of birth, social security
number, race, gender and address.
Availability of data:For Chapter 55, DVS provided DPH with payment informatioméafical,
housing or other benefits made betwedanuary 1, 2011 and December 31, 2015.
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Accessed aittp://www.mass.gov/hed/economic/eched/dhcdbn 5/19/2017.
Accessed aittp://www.mass.qgov/veterans/abouveteransservicesfon 5/19/2017.
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Limitations of the dataThese data include only benefits directed to Massachusetts veterans by DVS.
Any federal, private, other donations are not captured in the DVS data set. Therefore, these data will
be anunderestimate of all services provided to Massachusetts veterans.

MassHealth'? ¢ Opioid Related Services for the Massachusetts Medicaid population
What data are collectedL y al aal OKdzaSdiidar aSRAOFAR FyR GKS [/ K
(CHIP) are eobined into one program called MassHealth. MassHealth maintains and updates
reports quarterly on member enroliment, application activity and services provided. Identifiers
included name, date of birth, social security number, gender, race and city obEnesidVariables
included disability status, type of MassHealth Plan and coverage type, dually eligible status (Medicare
and Medicaid), and number of enrollment days per month. Variables also included if client received
services from Department of Developntal Services, Department of Mental Health, Department of
Children & Families, Department of Transitional Assistance, Department of Youth Services, and
Massachusetts Commission for the Blind. Using CCS Boid 10 codes other variables included
inpatient psychiatric hospital, serasicute hospital, specialty hospital for substance use disorder,
Serious Mental lliness diagnosis, Mental lliness diagnosis, Substance Use Disorder diagnosis. Payment
variables included MassHealth payments, patient payment amouhil party payment amounts,
pass through claim payments and claims passing through MassHealth for federal match. Unstable
housing was an additional variable (definedta®e or more street addresses in a calendar year).
Avalilability of data:MassHeal medical claims are included in the APCD dataset. The additional data
provided by MassHealth for Chapter 55 includes information on type of coverage, disability status,
payment amounts, specific types of opioid related services and whether an individeadewed by
any of the following agencies: Department of Developmental Services, Department of Mental Health,
Department of Children & Families, Department of Transitional Assistance, Department of Youth
Services, and the Massachusetts Commission foBtimel.
Limitations of the data:As with any medical claim, the information contained in the MassHealth
records cannot be tied directly to a specific clinical judgment about an individual or about that
LISNE2Y Q& 6SKI @A 2N C2 N Bduded faf tHe purpBsked ofbjliagiandimay0 2 R S &
Y20 LINRPGARS | Fdz f LIAOGdz2NE 2F F LI GASydiQa KSIf (K
medication cannot guarantee that an individual used the medications as prescribed. Gpivides
tracked andpaid for by MassHealth will not include any services privately paid for or provided free of
charge; therefore, these services could be underrepresented if only MassHealth records are included.
Finally, the information provided by MassHealth only incluskrson covered by MassHealth for the
period they were covered. If a person had interruptions in their MassHealth, equivalent services may
have been provided by other insurers or entities for which we do not have comparable data.

al 33l OKdza S fodiatigni SincArdeat@@in Modses of Correction
What data are collectedtt is the mission of the Massachusetts Sheriffs' Association to promote,
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Accessed aittp://www.mass.gov/eohhs/gov/departments/masshealtiah 5/19/2017.
Accessed aittp://www.mass.gov/msa/on 5/19/2017.
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advocate and support the office of sheriff in all fourteen counties of the Commonwealtectare

their cooperative working relationship with one another, to enhance their work as the chief law
enforcement officers of the counties, and to advance efforts to unify their efforts in policy
development, operations and training while preserving the autonomy of e#fate. The Houses of
Correction operate on a county level. They are required to track releases to the public through the
Executive Office of Public Safety and Security. Individual releases are the basis for the data included
in Chapter 55. The informatincludes basic identifiers as well as specific release dates.

Availability of data:The Chapter 55 data set include releases of sentenced offenders between July 1,
HamMM (GKNRdzZZK 5SOSYOoSN) omMI uHnanmp & NBLR NERSR 08
reported to the Massachusetts Executive Office of Public Safety (EOPSS) quarterly.

Limitations of the data: Incarceration dates are not reported for all county releases, so the full

period of incarceration is not available for the data set. HampsimBerkshire counties did not

submit data for FY2012 quarter 2, and Worcester county did not provide offender date of birth for
CY2012 through CY2013 Q4, so their information is excluded for this analysis. These data should be
combined with data from th®epartment of Correction to provide a fuller perspective of

incarcerations for Massachusetts residents. However, residents of Massachusetts incarcerated
outside of Massachusetts are not captured.

Community Level Data

Census
What data are collectedname of city/town, EOHHS Region, EMS Region, total population, age
group (18 age groupings), median age, gender, race, spoken language, unemployed individuals,
food assistance received, income below poverty level, median household income, own or rent,
andeducation level.
Availability of data:Data from the American Community Surviiye yearEstimates: 2002010
Limitations of the data:Since the data from a community or a zip cadeapplied to all
residents of that community or zip codie datacanhelp in understanding the context in
which an individual lives but not whether that data applies to any specific individual in the data
set.

Naloxone
What data are collectedData from the MDPH Naloxone program from 2015 including
enrollments by moth and town, refills by month and town and rescues by month and town.
Availability of data:2011-2015 by city/town
Limitations of the data:Since the data from a community or a zip c@adeapplied to all residents
of that community or zip codehe datacan help in understanding the context in which an
individual lives but not whether that data applies to any specific individual in the data set.

Needle Exchange
What data are collectedThe Bureau of Substance Abuse Services has gathered data on needle
exchange programs by town.
Availability of data:2011-2015 by city/town
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Limitations of the data:Since the data from a community or a zip c@deapplied to all residents
of that communiy or zip codethe datacan help in understanding the context in which an
individual lives but not whether that data applies to any specific individual in the data set.

MDPHnet Depression Scores by Tawn
What data are collectedMDPHnet is a distributedetwork of EHFbased data depositories.
MDPHnet utilizes custom algorithms to detect cases that integrate diagnosis codes, laboratory
tests, prescriptions, and other clinical indicators to accurately identify key conditions. In this case,
MDPHnet was usedtproduce town level estimates of depression.
Availability of data:2011-2015 by city/town
Limitations of the data:Since the data from a community or a zip cadeapplied to all residents
of that community or zip codehe datacan help in understanding the context in which an
individual lives but not whether that data applies to any specific individual in the data set.

Drug Seizure Data
What data are collectedMassachusetts Executive Office of Public Safety & Security setioed
number of incidents where drugs were seized between 2PQ15 by month. Each seizure is
recorded by town. Variables included the type and amount of each drug seized.
Availability of data:2011 to 2015.
Limitations of the dataThesedata report thenumberof incidents where drugs were seized,
many may have resulted in arrests but not all of them.

ICE (Index of Concentration at the Extremes)
What data are collectedThere are three ICE measures by census tracte for income, another
for race/ethnicity and the third which combines race/ethnicikgEincsets as the extremes the
American Community Survey household income categories that most closely approximate
cutpoints for the US 20th and 80th household income percentile, currently <$@bk=$100k.
ICEracesets as the extreme groups persons who-gi#htify as norHispanic White vs. nen
Hispanic Black, over the total population for whom race/ethnicity data are avail&#svbinc
combines race/ethnicity and income and sets as the exergmups norHispanic White persons
whose household income is great than or equal to the 80th income percentile vddispanic
Black persons in households below the 20th income percentile, over the total population for
whom data on race x income are daaie.
Availability of data:American Community Survéiye year estimates (20:12015).
Limitations of the data:Since the data from a community or a zip c@deapplied to all residents
of that community or zip codéhe datacan help in understanding the context in which an
individual lives but not whether that data applies to any specific individual in the data set.
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Appendix B: Data Linkage

Data linkage for the Chapter 55 work was conducted by the Center for Heftinhtion and Analysis
(CHIA) in consultation with the Department of Public Health (DPH). Ten levels of matches were tested
between individual Chapter 55 datasets and identifiers found in the All Payer Claims Database (APCD).
All matches were deterministi A conservative approach to matching was used, Sb noe @i 6 1 os e 0
matches were considered. In other words, all successful matches had to be exact at one of ten

|l evels. The complete matching scheme is @esaandi bed
so on down the chart ©®o the | east reliabl e, a nAl1lo0
Match Level Identifiers To Be Matched
1 Exact match on first name, last name, Social Security number, gender
birth date, street address #1, street address #2, town of residence, an
code.
2 Exact match on last name, Social Security number, gender, birth date,
town of residence, and zip code.
3 Exact match on Social Security number, gender, and birth date.
4 Exact match on first name, last name, gender, birth date, street addre
#1,street address #2, town of residence, and zip code.
5 Exact match on first name, last name, gender, birth date, town of
residence, and zip code.
6 Exact match on first name, last name, gender, and birth date.
7 Exact match on first name, last name, gendand birth date
8 First and third letters of first name, first and third letters of last name,
gender, birth date
9 Street address #1, street address #2, town of residence and zip code
10 Exact match on first name, last name, and birth date

CHIA processed each Chapter 55 file independent of all other files. To speed the process of the linkage
work, there was no requirement for CHIA to perform data standardization or to deduplicate the data

within or across files. Since data fields, collectivethods, oversight, and quality vary from source to

sourcei and evenrecordtorecord it i s possible that AJohRIelSmithbo
butthenthesamdi J ohn Smi t hd a pilZgeting a LevelM iard @ Leveh3 match due to
algorithm rules and/or missing data. Alternatively, the various John Smiths may not be related

Without a focused deduplication effort, or a secondary weighted probabilistic match, it is impossible to
know how often this might have occurred. Other testgealiability of the matching scheme indicated

that this was not a frequent occurrence. If duplicates were found within a file, each of these records was
assigned the same projespecific ID. A summary of the matches across all datasets can be found in
table below.

74



1. All Payer Claims Database 100.0%
2. BirthsRecorddinking Mothers (Vitals) 91.7%
3. Bureau of Substance Abuse ServifB®atment) 88.6%
4. CancemRegistry 88.3%
5. Case Mix (Hospital, ED, and Outpatient Records) ~70.0%"
6. DeathsRecords (Vitals) 96.7%6
7. Department ofHousing &Community Development 82.6%
8. Department ofMental Health 97.8%
9. Department of Correction 89.7%
10. Department of Veterans Services 78.4%
11.H2 dzaS&8 2F / 2NNBOGA2Y oa! {f 8L8%
12. MassHealth 99.8%
13. Massachusett&mbulance Trip Information SysteATRIS) | 71.1%
14. Office of the Chief Medical Examiner 96.7%
15. Prescription Drug Monitoring Program 92.3%

After reviewing the detailed matching data for each table, it was determined that match level 9 was too
vague to be usefult was dropped from consideration for record level matchisat issue aside, the

matching procedure described above produced matches across all the tables in that data set that ranged
from 71.1%o0n the low endor MATRIS to above 956 the high endor the APCD (100%peath

records from the Registry of Vital Records and Statistic3¥86 Department of Mental Health {$8%),

and MassHealth (98%)**

4 Case Mix records are stored without the usual caenEnt of identifiers making estimates bifikage rates difficult to

compute.Comparisons of nofatal events in raw Case Mix were dewith those same events in the linked data set.

Approximately 30% more nonfatal opioid events were found in the raw records, thus the estimate of a 70% lirkage rat

5pata from Partners Healthcare for a project proposed by Harvard School of Public Health and Partners was also linked to the
APCD data. Since this data was not available to other researchers, it is not included in the table above.
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Appendix C: Data Privacy and System Architecture

A determination was made at theutset of the Chapter 55 project to be able to examine all datasets in
relation to each otherThis required the development of a linkage or crosswalk so that individuals in one
set could be located in the others, yet without revealing the identity ofrtte#ched personThe privacy
concerns about holding, managing, and processing direct identifiers for so many sensitive datasets are
considerable, and the processes developed to address these concerns were both thoughtful and
innovative.In order to protectthe privacy of the individual datasets, four approaches were used:

1 Encryption:All data vere encrypted in transport and at rest.

91 Deidentification: Direct identifiers were removed from each dataset prior to analyst access.
The unique identifiers randombyenerated for individuals wengrojectspecific meaning that no
record IDs could be used to trace information back to any dataset held by any data owner now
or in the future.

9 Securing the Servemthe server on which the Chapter 55 datasets were storedse@isred so
the likelihood of unauthorized access was minimized to the extent possible.

1 Preventing Misuse by Analyst#dditional restrictions were placed on authorized access to the
server on which the Chapter 55 datasets were stored in order to minitinézékelihood of
intentional or unintentional misuse of the data.

Each of these approaches is described briefly below.

Encryption
Given the sensitivity of the data involved in the Chapter 55 analysis, multiple levels of encryption were

used with the itent to limit data access to only authorized parti#géhenever data was stored at rest,
whether on the server or other hard media, it was protected by at leasttf6éncryption and industry
standard strong passwordBurther, whenever data needed to beahsportedi for example between
DPH and CHIA T it was placed in an encrypted file container on physical media that used
hardwarebased encryptionThis doublyencrypted drive was then manually transported by a trusted
and authorized team member to its da@sation and hanedelivered to the proper recipient, or similarly
retrieved for a return trip.

De-identification
Chapter 55 datasets are not truly linked in the most commonly used sense of thatiweondst cases,

linkage implies a merger of dataselsr Chapter 55, a crosswalk is developed between datasets but the
datasets themselves were never actually merglus is an important distinctio®y not merging data,

it is argued that risk of raentification of individuals who have information in twormore datasets is
minimized.Furthermore, the unique identifiers contained in each dataset are not found in any other
project. Thus, if any breach of data or transmission protocol occurred, then the data could not be linked
back to any source data file.

The specific steps taken to minimize of the risk to data privacy throughlelgification are belowSee
Figure F.1 for a visual depiction of this process.



1) A pool of roughly 54 million random, na@equential, 2edigit IDs (Random IDs or RIDs) was
createdat DPHThis number of values was sufficient to assign to every record of each of the
constituent Chapter 55 raw datasets an ID that was unique across the entire project.

2) With RIDs affixed, each dataset was divided into two parts: direct identifiergtifideset) and
analytic data (Analytic seffhe only common information across both was the Rl
Identifier sets were hand delivered to CHMS. noted under the Encryption section, all data was
encrypted using 258it AES encryption with strong pratgon consistent with EOHHS and
MassIT policy regarding password contents and length.

3y 5AaliAyOl F-di@ton fart) GRIEA created an extract of the All Payer Claims Database
(APCD) that included only the fields to be used for the linkage schatahimg (Appendix D),
plus an additional projeespecific ID (PIDThis PID was a random unique-@git number.It
gra Ay y2 ¢gle& NBtlFIGSR (23 y2NJ RSNAGIFGABS 2F3 |/
persistent identifying codelhis master extraeplusPID is known as the APSine.

4) For each Identifier set, CHIA compared each record to the ApGie (For additional details on
the data linkage, please see Appendix D.) Where a match was found, the PID and match level
were associated with the Rfbm the Identifier set.

5) Upon confirmation from CHIA that an Identifier set was successfully matched to the $gh@D
DPH then deleted that Identifier set from its server.

6) The result set of matched PID/RID and match level were returned to DPH through the same
secure mechanism as the delivery of the Identifier sets.

7) The RIDs within the returned result set were used to appropriately assign PIDs (and match
confidence) to matcimg records in the Analytic sefBhis allows the Analytic sets to be-de
identified, but also connectable across datasets.

8) Because DPH had deleted the Identifier set, it was never in possession of the PID, RID and direct
identifiers at the same time.

9) After assigning the PIDs to the Analytic sets, DPH securely delivered each Analytic file to the
Massachusetts Information Technology Center (MITC) to be securely loaded onto the
designated servei:

10) In order to prevent merging of data, the projespecific idenifiers and the analytic files for each
Chapter 55 dataset were permanently stored in separate folders.

11) After all Chapter 55 Identifier sets have been matched and the Chapter 55 project no longer
needs the APGBpine, CHIA will then delete it, destroyimyaonnection between direct
identifiers and PIDs at CHIA.
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Figure C.1: Step by step process for transferring data securely from DPH tp CHIA to MITC

commonfoidermitn | | #5Storesnaiytictiein
allotherPsi =paran fokder

Chapter 55 ot B (encrypted)

Data Flow 1 gl e \/

between e P—
DPH’ CHIA’ Mrr(:(euc;:ypted,
and MITC

#2 CHIA Links T
kel #3 DPH wipes drive
identifier file with with PSI and identifiers
APCD Spine

PSI = Project Specific Identifier



Securing the Server
There were three main goals in securing the SAS server:

1) Devdop a clear audit process

2) Ensure proper encryption for the different needs of the users

3) Make it so that it was possible to handle more than a small number of group types in the
system

These three goals were achieved in the following manner:

9 The diskpartition on which the Chapter 55 data was stored was encrypted using LUKS (Linux
Unified Key Setupl.inux is the opeisource version of the UNIX operating system and LUKS is
the standard hard disk encryption method for Linux servers.

9 To provide further [exibility in the design of the secure data ecosystem to the needs of the
Chapter 55 project, Red Hat Enterprise Linux version 6.0 was used.

1 Accounts were authenticated by LDAP, which is the MITC standard, and account creation was
handled through specifitnot automated) requests to the MITC Linux team.

1 A unique mount point for the Chapter 55 project was created so that only group participants
could gain access.

1 The interface for Chapter 55 work was through the web server interface with data encrypted at

rest including all individual work files.

An audit process was implemented to record when and who was doing maintenance on/for SAS.
All inbound requests to the server were blocked unless the requestor was on-appreved
whitelist. The firewall restrictd access to specific ports on the serveorts were continuously
monitored.

=a =4

Preventing Misuse by Analysts:
To minimize the risk of misuse of Chapter 55 data by authorized users, the following processes were

implemented as what has been collectively tewhePrivacy Shield

9 Access to Chapter 55 data was only permitted using Enterprise SAS Studio software

1 Only authorized users were given User IDs and passwords to access the Chapter 55 data.

1 Authorized users were required to demonstrate that Dfeuired privacy and confidentiality

trainings were up to date.

Only deidentified Analytic sets were accessible by analysts.

lylrfeada KIFER aNBIR 2y f &Writek Weteddt permitted. / K LJG SNJI pp

Analysts were not permitted to see the raw Chapter 55 Atimbjata. This was accomplished by

turning off the ability of authorized users to open and view raw Analytic data files.

1 Analysts were not permitted to see small cell siZBse common SAS procedure for producing
counts and crostabulations (PROC FREQ)wi#tered so that it masked (by displaying asterisks)
any cell count that was betweesneand 10.

1 All temporary SAS work files were deleted in one of three widiyshutdown of a process was
typical, files were deleted upon shutdowH.shutdown was atypal (e.g., power outage), the
system searched for orphaned work files every 15 minutes and these files were defedeg.
data query was open for more than 72 hours, then the system administrator could manually
shut down a process which would delete amgaciated SAS work files.

1 An audit process of all commands issued to SAS was implemé&iigsiwere checked to ensure
that no analyst made any attempt to export, print, or otherwise view any Chapter 55 data.

=A =4 =

See Figure C.2 for a visual depiction of thep@ér 55 Data Warehouse.



Figure C.2: Data analyst access to Chapter 55 datasets through a secure hardware and software Privacy Shield.











































































